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LI LCY. AND COVPARY, (44 17 Bpaclisatom publishat Bt landf71 ndi ana, Uni t ux‘bsf- SO A

Anerica, having fggl“& Omé@eﬁ%ﬁf’ﬂﬁ%’i ﬁ‘éss at 307 East McCar _\’_;.St,ree’t"“'
| /

City of Indian ) In P‘a‘i’fdl ri ca o pe
decl are the invention, (aﬁ'? 63 Eg_%gé,%l e gra ae(;#_’
us, and the nethod by Whl ch 51 ? JG \b y ticularly—
descrl bed in 5 and by the fég‘l.{ljg\{vl3 68 nht i nvention
relates to 7-a-am noacyl - 3- hahko, ¢ 61t. oxi c

phar maceutical |y acceptabl e é@l% @ﬁ% effective
antibiotics. 10 c3s S ehalsp Sﬂ;ﬁg]gnoacy cep osporl n anti biotics

Wi th varying subst {7bgMaSor ROBEOr RREMONIPEHWAETRE t he ol ecul e are known.
For exanple, the well-known anti biotic cephal exin,

7- (D-a- phenyl gl ycyl ani do) - 3- (%IAWH@AMﬁmYMMMYJﬁPHsLG&PQRINQ

desacet oxycephal ospor an aci \/\gi Q%‘ ANg[r Qup in tt he pé)tstl ti fon
the antibiotic Ceph%géﬁ?%n Sudied cﬂlbe?}?l){ pr%emknq,r"d"g?& P bt 307 Eat
oxynet hyl - 3- 15 A &t 0OXyidiafapald, z.dtcaomecp oaa@mbmr Adictlca,

havi ng an acet ox rreth!plhc d larg thejinyentivg, @rgbshw m’n%thafm:batwlemwlamr’rwdyl
cephal osporins wher ellﬁ)cﬁ{) "‘53“ %‘f P’Isg jch § isdp BE PFQAMEY I Ye pprticularly described if 5
t hi adi azol t hi omet hyl ‘OF Wi brddiih B ORBINE to M- SkiNoia 1. fakd Id ccHRgIpBA R and the

t herapeuti c agents. Adcﬁmma:. rpu:rrbﬁfeuoéau@e@haitamme nucce:uf;p k, oave eltream

descri bed V\/nerel n thermﬁbllf’é@ql e is, substl Ht ed.in tb POSI tion.b
3- hal oret hyl 2010 QL9 alosporin anti muca with varying substit uerts in 10

P
3 hromeet i *5- cepnib S I RIRLESr bup, P e wihows s
cephal osporin esters LﬁﬂQX}haMEIOIS;BEmld&@WhibEdaSBK met(tir lsgabmednca&pq;ﬂ&ﬁudﬁe

i nt er medi at es for the"‘m l?‘tﬂ 6718

cEphal ospor - coMpouncE N oA kol e Bt PR e 1
conpounds of the cephabm&paruymzﬁiaasmntt1mmbmatorh deﬂﬂa’h D@y Mbi@iN aZdall valuable S
attached directlv to tbﬁepcem F@ents. n‘\lsthe @1 nihes i of | cophadefsparine cafitop dcﬁsobfrvpalmcme

ring. In 25 copgrastdes Q/‘r‘ g ! dH‘f‘“‘ °'“‘§ th as
t hose descri be aboveﬁ %[y,gg %jrg ?h%ﬁ m_d' Caén %,Eféwd lggé%ﬂgd to 20
the carbon atomin thsemr pcesmédnﬂas ﬂaf tﬁehec;drdwdmot:&m\almmen ahtitgoticthe novel

corrpounds t hus provided 'mnaveala cphilbspatin Otonpouiddaprori@sd WY Giis Ciavaalibs Eara

7- a- ani noacyl n%hety ety dlé COml!;O"Tldé)Ofth: hidosas u’iswnr\m! tgloggriagemi s
fubst et o TS B IR R P g}"f’ o ko
The 7-n-am noacyl - 3- habe, Bex}a ah 16§thIdnﬂorCDﬁiEmyllﬂ p:It Eheld Y R IchBBn ALA in
represented by the fdh¢ ortheidid@ydrofh ezm%nsﬁ lhc nowA/rcemmudethusnpheing'l
m)nohydroxyphe , mloy‘a 8}3‘%&?&/ flfcflf:@ Pf fe Fa7dghamms*5~'rfaq" g W 10
nononet hyl pheny di dBok enyIln © drPOSTHRT RB% ¢ SWRIY 1 |
2-thienyl, 3-thi enyl or The fu- §(lhl;I10'1L\| 3 halo cephalosporm compounds of the invention are
represented by the following formula I

HOH S

R-{I-('f-ﬁ[r
fH N X !

Ry O
COORy

35 wherein R is phenyl, monohydroxyphenyl, dihy droxyphenyl, monoh alophenyl, di- 35

halophenyl.  monomethylphenyl,  dimethylphenyl, monomethyiphenyl, di-
methexyphenyl, 2-thienyl, 3-thienyl or 2-furyl;
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v ot Mt = D e T S S U B B e DI A

2 © 1,461, 323
2 [err] is. hydrogen, benzyl, p-nethoxybenzyl, p-nitrobenzyl,

di phenyyl methyl, 2,2,2-irichlorothyl, trinmethylsilyl. or t-butyl: [err] ISLD

hydrogen or an ami no protecting group: X is fluoro, chloro, or bronmo: 5
and when [err] or [err] i s hydrogen the pharmaccutically acceptable
non-toxic salts 25 thereof. Preferably. [eff(!-4’4 a hydrogen atom _Mbno

2

and di hydr oxyphenyl groups R/l & h{@beeRX BERVIE p- rﬂuklxd&&mp}l%m(%enﬁ diphenybmethyl,
hydr oxyphenyl , 2-hydr oxyphanynl};10ngmyldlrhydnoxyp&enynh\l and 2, 4-di

dr oxyphenylé 10 Mono aﬁd.‘: ll:;f?a‘r orsubsm ﬂ:%gtoé&“plhgnyn groups V\/ner ein
hal o_refers to fluoro. c “ . i

4-f 1 uor ophgyl , 4-chl oropglbélia)é{ o E §1 ch “Hg%%%rméé% Hf'nﬁgthgmb)r non-toic salts
2-chl or ophenyl 3- br onophen) fe,iuam) &,bf@hph@ttylahmh/bM rret hyl phen I gr oups
are for exanple the isor ner b’" an d"aﬁwwsm p% ‘%3 reh ‘L”h" 3-
di rnet hyl phenyl gr oyps afhéo;?ﬁ @fnéﬁpgd g r gr" hio r& “ﬁin‘ng
met hyl phenyl . Mono and diandBio QX}’rB Mhmgne m&r@me‘m 4Q-mxoamnp ea -hnmb PRXY -
15 phenyl, {3-net hoxyphen;}icmozemgrhﬂ\oz ph émlBMﬂulnqwhttdxbx rhw'ﬂumd Mono
2, 6-di - metthoxyphenyl . Pr"éﬁl* dfb\%h’ro hEWY‘IP'C”FUP"c‘W g’qjﬁlﬁ’qﬁ’ﬂﬁ‘ Sy
i ; lu m n e o 3 ime |p cm and

i nvention gonpri se rrpo Fen] 8&, {}q‘ 1&@} l§e e 4-methox
di hydr oxypHenyl ; R i $h m03 20t hoxypheri, NBn QR py ngl ou. d:ﬁ)lh&yhﬁenﬂ- 'tahd f
20 The ester gr oups repr emhn:txmeb [err] in the above fornula are all knovvn

ester noi etli es which are corf’mf el ‘?\" c'@@ﬁh&ﬂ" g ma gpmprise
protect thg [err] cgy boxyfigp ' r?%,S%ﬂ ‘;@gﬁd}l? Oﬁﬂ’fgé ﬁ’f’é?p bé"H{ s mono
reactions imvol ving ot her £st&zyﬂr&p5%rds&:é R00h @GUbEvedb Bnulddre b EndNatester
25 i The term phmctrm%mh nea;lolnwoals@aaptoam1ethmnplta®xmmmsalw protect the C,
refers to Hoth the 25 sty ﬂcﬂw pnef cr& B wleathily FRtEPS ol ofe
aci d addi tilon sal 50 t HE T R ﬁhﬁﬁ@& Quéixi Bl 7 H-BEY AT ARl @B oth the
chai n. Pharmaceutically aﬁmptnmm Ecafbkils atidVeHcubmghdtiheadi®iddjtion a51R@X Weircamino
acid functl'on i ncl ude thesrelaf shefleaiyvridmigoside Firor. §anineceieds acapihblasits ingolving
sodi um potjassi um and cal g, b’ %ﬁﬁ‘éﬁobﬁ*‘!!ﬂ?m%%”"'ﬁ%?M?&‘%f‘ﬁcan Jbuéu Eieletiacio
bi car bonat e, pot ass3djm Od?{[ otﬁﬁ ufrd Hmvo cQP&lquh)cQ bxi&0 ium hydroxide.
hydr oxi de. : 30 Phar rm:memiutma I\yacacmﬂ:p)i abxhesaWcmeqlsabd sregard e:lrsmnhﬂa: with
prepared for exanple wthhiak?g"z%fn suglii S‘ﬁb%lg g?b!gﬂﬂfb’h nameﬁemologg
benzyl ani nej, 2- aﬂlnoethadﬁgﬂdéﬁ 9?*&%#@ &ﬁ%ﬂﬁe s 0nﬁ§ﬁl aro.

&jxdh%r a@i’c 38 as

he sé

addi tion saidts of the [ergrdbmmed HnQa 1l QHRed na thustfoﬁnea
Cl

m ner al s such as hydhoohélwruedﬂsmth dro- 35 brom des and t he
sul fates and the salts fozrw:t ro 1 tl?[:i)rn?‘“l %ﬂgeec%%]tﬁ?n mlc?%‘é‘ﬁzgtgiﬁhqgacior ari c)::}sﬁiﬂln r}:xL-
p-tol uenesul fornates. It Rukdurbeal adhich rocoaii 2l At BALACTE AP aifd

[err] are h*ydrogen d4the zw tt(Bﬁthllﬁltl@c ;frélsléﬁﬂcwﬂlebhmcﬁmmumdSmmﬁlmee%hﬁianhgr@hq)
form arises via intra- ntht ébalpa¢plxsla$nornﬁmf gboye. fozm)ﬂd include the D-,(Daps

presence of  the asynetric " ‘9 PI9FIEC Off‘dj ?ﬂ‘l g %'b 419 J&@
3-hal o cephal osporins of mhggg \45263{ (g]sw a""i ‘ds‘awgmbm CBL) e bid¥e
forns. The D form #s the prigbes-pleylesoymniie-3foom: bfcphh&-‘i mﬁbsemt agidvent i on.

Exanpl es of ithe [err]-ani noa;dﬁ a-gha b]gpb;n?‘é’p%; 3@&@%@3’)2@%}?%%@%@?@ t he

above for m"‘ a are the follo - hydroxyphenyl) C)ldmldO] - fluoro - 3 - cephem - 4-
7- (D- a- phenyl gl ycyl am dO)ca&rofdlltOJ’cﬂ- - cephem 4- cargb l'ic aC| d.

45 7-(D-[ert]-phenysQl ycyl arﬁ-d@ r8 @'hlbﬂ@xme@bhemﬁm@dpbo’xwhﬂ%oaérdephcm 4-

7-(D-[err]-phenyl gl ycyl ani? 4514 no oxy | ci | Dy
D der hygr o ey am &‘@J‘d ;12 A 2> SEehAR 3.49%*9 y. ahﬁ,rﬁ £l cofienl D
carboxylic acid, 50 7- lD72 Q- '"br[\)l)ghcah-m) 03}3-chlh yibxylic acid,
glycylamidof - 3 - #hloro - ;ﬂ?n ‘ ‘CS m ?ﬁgl “H"‘ cqrborlipacic.s
j (2 - _thienyl)glycyl an dol ! @ i1 uTw )Tx‘cn amido “SP }T’:Poﬁﬁﬁy iy u”:;u“
acid, 7-1D2-(2-furyl)dl y@yuoamcdgad—B chl or o- em4 carboxylic acid, 55
7-1D a- (4-chl orophenyl) - gl yc‘lyllamzdﬁq ~t3mb>rlbrab£ﬂ-uoelphemmmmar3b@mwemc 4agitioxylic
Ci
2§I (71 I D-a- (3 met hyl eny“) ::gll yByl ala qg;cn\:?) l\cﬂdmldol qepﬂl%pg 43 %Eca‘ghl?:%x l carbox\ln.
; ac)

as the zwitterionic forms and the pharmaceutically acceptable salts thereof.
The term “a-" in connection with the compounds listed above, and other
65 phenyl derivatives of the invention, indicates the portion of attuchment of the

1



7 - 1D- a- (2,6 - dinmethoxyphenyl) - glycylamdo] - 3 - chloro - 3 - _

cephem - 4- carboxylic acid, 7 -1D- 2 - (3 - thienyl) - glycylanidol - 3 @

fluoro - 3 - cephem - 4 - carboxyllc 60 acid, 7 - ID- 2 - (3 -

t hi enyl) 2- glycyd am do] - 3 - chloro - 3 -lﬁephbm 4 - carboxylic acid, as.
gwW tterionic 1or ol EnPORL WBCRH L & Bkle¥ 3G aPLARLE P Al SulhS reOf

RO orm "o in conhed Hr}greomltlhdshﬁ GOMRAMDAS | Linb&H RNGY Gy 1@: G 6

phenyl derl vatl ves Ophakd ﬁ.ehlﬂ\bﬂﬂtak&lﬁmblcnﬁlcb'ﬁtaheSsahh@)eb@sﬂ'tJrOndmﬁhlathnalﬁ)bﬂ'IEnt of
t he useful for combating infections in warm blooded margggids 8R@ed by gram-

5 L 5
ﬁ;fﬂgigyg g cand Busoaen ERLENC Stenelem b SRR SR
:tilye Phar maceut i cal |y acaeptdulpye mornt oxqpectsat tthtllneerneoﬁ hee \A&hiﬂ@hll(ﬂ a

% 1]!13 i otigs useful fa‘rl;@mlaadi Ev?milln!ﬂ@dton {reprilarport gfd@r@dg"drﬂaw@@rlﬁl lfeauseclio
AP am pos E e o ?gmg%; VENTR Po‘?%cff‘ba Pt orHEy at
(ﬁAth ve when admi n The 7-a-amin sm:ile efhAloSkiRY Pdsheds a bR SPRIDh &F anti-
\$ubu:mt aneously or i nbacamabaubiay hsyi )lumtevl@b Ilheas witveineuckm for §ﬂ©rre1dleorla}dw

151]1 in oneam ehlorgf-¢ phgm- 4- id d | bles,
"Jo‘é‘ i A Ml o s

ceukl cal or rru}n

err] is 10 hydr ogen, or a pharnmaceutical'l y-accept abl salt thereof
@apde ated with a 10 pharmaceuti callb% accept abl e carrl er therefor.
S dsess a broad spect rum of

\'i’h'é""P- [ er?&- am noacyl 3-hal o-cephal osporin
e

Atlisr bacterial activity as il{1ybtd-Pheadighyyldniigo)ishibrd-Boeghp@ct r um f or

edrt &:[ err]-phenyl gl ycyl - am do) - 3- dishibpxdid-acid phene dpecamboxyl i ¢ aci d

ipgedented in the follow ng tables. 15 Tabl e I jsts the m ni num
“E{PI tory concent rations (Mdpaulsthxm Crograms per Jaipliters

kf 5] g/ .) obtained with di lution

iimesting Table 1. (7-(D a-Phenyl cyI am do) - 3-chl or o- 3- cephem 4- car boxylic

-ﬁ&efisﬁch n vi tro spectrumMC O‘sg"ﬁ%l%‘?ﬁ‘“’“”"’“ﬂ 053

B 0. /3h. ) Staphyl 0cOCCUS siyph@MtbecAUius 3074 y 1

RESREETY) Iococcus aureus 3074 1 Streptococcusfaecalis X66

iihGolPdiot eus norganii PR 15  Streptococcus faecalis X66 >128 Sal nﬂﬁel | a typhosa

‘@Ag Il apneunoni ae KL

o é’rﬂger obgcter aerogenes E B Prﬁeu?mmgg'p’spﬁs 8 Serra§| a nmarcescens

§ >128‘aE&mdf{erw/wha&Mdol i EC 14 <.5

rcz;e@llh? obacterfreundll CF 17 Klebsiella > 128 Pseudom)yas aer ugi nosa

W dyra- >128 B&GE srresmersiitseptica 16

wBd p9ap nonedd a typhi murium  Enterobacter aerogenes EBIT | Pseudogonas

DSO oamaicear um X1 85 <128 Erwi_ni a anyl ovora *Nunbers and/ or
Letters fol lowing the organi ST HAME¢ErSPEd 0 strains. TablXd2¥ 1 below lists

tthﬁ Gfaneter in nmillineters efeabigiazaneciaf i nhibition of gropt h of the
i ndi cated 48 cro-organisnms in the standard di sc-plate assay 20
obtained with 7 - (D - [err] CirobemffrusdielTani do) - 3-- child¥o - 3 - cephcm

cphcﬂ\ .gar- 20 boxylic acid. Pseudomonas aeruginosa X239 >128
ephem - 4- 50 _ Bordetella bronchiseptica 16 64
:phem - 4- Salmonella typhimurium 1
L Pseudomonas solanacearum X 185 <128
~yvlic acid, 55 .
wylic acid, Erwinia amylovora 1
cephem - 4-
*Numbers and/or letters following the
- carboxylic organism name refer to strains.
60

- carboxylic

Table 1l below lists the diameter in millimeters of the zone of inhibition
theseof. of growth of the mdlcalcd micro-organisms in the standard disc-plate assay
- and other 20 obtained with 7 - (D - « - phenylciycylamido) - 3 - chloro - 3 - cephem - 4 - car- 20

ment of the 65 boxylic acid.



oy |

. i
4 ) 1, 461, 323
4 Tabl e 11 :Zone of inhihition* (mmd iamet cr) Concentration (ng/m) <
M croorgaIm sm 1.0 0.1 0.01 Staphyl ococcus .-/
aureus . 35 28 20 Bacillus subtilis
44 32 21 Sartina | utea 1,461,323 48 27 27
Mycobaci ef i um avi um 24 Tr Tapie 11~ Proteus vulgaris
23 '~ Tr; - Sal nonel | a galklinarum 35 25 13
Escherichia coli | 30 20 11 Zone ol inhihition*
Kl ebsi el | apneunoni ae 28 20 db%r‘\
sol anaceaf cym 32 Microofsanism - *Tr indicat es?ncefqm 0"@%@3 A
dash (-) indicates no observed-zore—n
valueobtlnedwlth7-(D-a- enyl - cylamdo)-3-chl 3 -
cephem - 4 - carboxylic acid ad’sfPfsgeo “’s“ﬁé(f rum of gram pdsitiV ana0
grain- negétl ve m croorgani sns igyctipeurgar dilution 5 ghest 3ps shown.
5 5 i 1, 461. 323
5 Table I§l. In vitro Anti obi otS9cmkse r um of 8 27 27
7-(D-[err]i- phenyl gl ycyl ami do) - :B,W}ccpgagllg,,g;,m,ﬁmg,ephem4 carboxyhic g¢id Mninum
I nhi bitory Concentration Test O’gani snf C pg./m. Staphyl ococcus
aur eus 3055 1. Ryoteues vulgaris 3123 23 Tr —
1.0 do 3074 2.0 Streptococgus ( oup, ) 9901
64 Enter odact er cl oacae EB9 Salmonella gallinaruri 128 Enter o%gct e?g aer ogenes
EB 17 ; 64 Escher i chiseheihid coli ECl14 30 20 1.0 do
EC35 P 2.0 do EC38 : .0
Kl ebsi el | a. sp. KL3 Kiebsiella pneumoniagy 5o TR Kl'?4
2.0 do KL25 Pseudomonas solanacéarfun® Proteus nprabihis _ PR6
L. 0 Proteus morgani| PR *Tr indicates a tr one. |
25912 > ig85dgh| gel IA dash {(—) indicates no ogls_%vcd zone. 128 Sal rzn_)gel la

*Nunbers and/or letters foll ow ng the organismnanme refers to strains. In
the standard agar dilution tQ§tTabIle'l vihieh-foll¥s tde MIQDARY bbrainddl Wiyt 2D @) pheny!-
3- chloro - 3 - cephem cylagitdopo Ry | dhibracBd cegrmnsd + edrisakylicastd sgaingt a spectrum
agai nst Haenophi l us inf| uetﬂy 7 8MHROSRiNG AU Cerayifiegiye omicrqangpnisme oin4 theg pgar dilution
against a 5 numbder of ¥ Hion8:

5
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In Table 1V which follows the oral absorption of 7-(D a-phenyl-
gl ycyl am i do) - 3- chl or o- 3- cephem 4- carboxylic acid is denpnstrated by the\)
bl ood and urine |l evels obtained in mce. In carryl ng out the test

McAl i ster ?M ss mce weighing from Il to rln% fms wer e fasted overnight
.and-were—them ordl |y 10 adni ni st er ed 7'0(’

7-(D-[err]-phenyl gl yl cyl an do) - 3- chl or o- 3- cTexphéPh4 car - 10 boxylic acid.
‘B1—ood and urine sanples were . erval s and the
"concentration of the antibiotic in éé(ﬁﬂ,o %t"’yﬁ,a\wﬁ,)d@g@{:dﬂ ned by

fhcr obi ol ogi cal assay using Sarcina |BLEQx’hcml4Fl:aﬂidx6u.Qicﬂgar in the disc-plate
Bksay. 6

B Table 1V. 7-( D-[err]-Phenyl gl ycyianiido)-3-chl M‘ “““ L t&:géﬁ%’h}4 car boxylic

cid Bl ood and Urine Levels C@ggpg@ﬁ,ﬁ,@,ﬁi on [err]g /m,&'}M%
at time intervals (mn.) 5 15 0 240~ 29.1 16.2

5

41.6 3.5 1.2 0.5 0.2 2 S’”P’Q@CO?C“J.@"Q‘5113Q§55 2 3.2 1200 0.6 3

47.6 10.1 9.157 2.1 1.3 0.44 %313-6 10.1 ;4.0 1.6 1.6
1.0 Average Bl ood 23.4 14.8 10.5 4.6 2. 1.4 0.6 Average in Pool ed
Hrine - 1474 1764 843 305 c308 226 The3w@hfective dod@ ([err]) for

7-(D-[err]-phenyl gl ycyl ani do) - 4-carboxylic acid which is
Tllustrative of the effecti veS'deg éocf ?(’f%@q@(ﬁb%ngt)unds of ?%e invention is
74 ny./kg. X 2 oral and 0.48mﬁgbdc}égcloa)§ae2 SEB9 vs. Str4psococcus 5
Elyogenes, and 5.5 ng./kg. x 2 oral I?/ Escherichia coli and 17.6 ng/ kg X
orally vs. 5 Diplococcus pﬁ%’ﬁ(ﬁfﬂﬁ"é@’“&%""ﬂef‘@?m ned in ffce. In Table V,
bel ow, are presented the m ni pumichldd tory gencentrationgg(M C) agai nst
representative gramnegative bacteria for illustrative 3-hal o-3- cephem
conpounds of the invention. The dmhibitory cBkéentrations?here 10
eterm ned by the G adient-Plategyrethod carrigpgg out essenfpally as
described by - 10 Brijson and Szybal ski, SC| ence 116, 45 (1952). In the
Table V the A terns have ref eKhddlasp t he st Kbdtural formlba. Table V.
Anti biotic Activity of Substituted

'T-‘(SaPc ﬁ_\l%pyl gl ycyl am do) - 3- chl or o- °%- cephcem 5 car boxylic %am ds vs.
Q; r?amg,atl ve Bacteria [err] Tesdo KL25 M.a@i mum | nhi bitory
Concentratiord Organi sm o (Egrr]g/rﬂ) A 3-CH
4-OH  4-d  H Shigellasp. Froteusmirabilis PR6 1 0 Y0 13. 3
6.7 Escherichiia coli Proteus mdrg&hii BRrO 17|22 57
Kl ebsi el | a pneunoni ae 0.9 1.5 8. 0.9 Aerobacter
aer ogenes . 0.8 Profeugyenigeri 5 oPR9 0 g S?a!lzﬁ‘mnel | a hei del berg
0.5 0.8 10. 7 0. 4 Pseudononaggaer ugi ni ag3g >200
>200 >200. >200
Salmonella SAl2 <0.5
: Shigella sp. SH3 " 20

*Numbers and/or letters following the organism name refers to strains.

In the standard agar dilution test, 7 - (D - a - phenyl - glycylamido) - 3-
chloro - 3 - cephem - 4 . carboxylic acid demonstrated activity against
Haemophilus influenzae having MIC values of {rom | to 4 mg/ml against a
5 number of strains. 5
In Table IV which follows the oral absorption of 7-(D-a-phenyl-
glycylamido)-3-chloro-3-cephem-4-carboxylic acid is demonstrated by the blood
and urine levels obtained in mice. In carrying out the test McAllister Swiss
mice weighing from |1 to 13 grams were tasted overnight and were then orally
10 administered 20 mg./kg. of 7-(D-a-phenyiglyeyvlamido)-3-chloro-3-cephem-d-car- 10
boxylic acid. Blood and urine samples were taken at the indicated intervals
and the concentration of the antibiotic in each sample was determined by
microbiological assay using Sarcina luea in pH 6.0 agar in the disc-plate
assay.



Lot

. B
7 ‘ ‘ 1, 461, 323
71 nthe followng Table VI. the activity of ‘representative L
3- hal o- 3- cephen1conpounds agai nst several clinical isolates of 1j§/
penicilin;resistant staphylococci is presented. The activity is presented
in nlnlnuﬁ1|nh|b|tor% concentrations of the testgopound. The mi ni mum

concentrafions wer e—tdeternmred-by—the—Gadirent—5———"Ptate—rethod————

5 Table VE. Antibiotic Activity of Sub iy “b"‘”f 3 chioro-
7- (a- Phenyl gl ycyl ani do- 3- chl or o- 3- cepﬁ’tenhiég""e]ﬁa“‘;ﬁ“;dﬁ) "de%Vs. Penicillin

Resi st ant §St aphyl ococci [err] [err] ) b| tory
Concentratiion Strain _ “"‘M““Fﬁ FETG hﬂ A3-CH 4-CH
4-C Hiv4l 3.0/ 5.0/ Log’i&mr&loh uzm_nl 1 1.5/>20 V32
3.5/ (; 7.0/ 18/> 20 17MseuggNox400  attimeintervals(min.)> 20/ >
20/ >2(Q/>20 >20/>20 V84 : 0. Q)O6/ 3.0/ >20

- 5701 6 120 240
2.7/15 X § 0. 4/ 0. 6/ 300 0% 3% 17 The
letter- nur}eral designations refer to #$train2.lot6.zllini 84l 111900 at eg of

penicilli tr_|_l-r:esi stant staphyl ococcus. ﬁél In t{}ﬁl ?%grlr@;?ﬁtet}%ev% u§ﬁabove t he

slash is the M C in the absence of hunfin ser | 6w the sl ash,
when present, is the MC in the presenge of mﬂmmmenum? The cbnpdgunds of
the inventy on can be prepared by the N-acylation

ami no- 3- haj o- 3- cephem 4- carboxyl i c aci 8 or ah %él%r‘%‘hé@edé For 18xanpl e
t he benzylij p-ntthoxybenzyl,- p-nitroReh . di phenyl net hyl .
2.2.2-trichloroethyl, tri- 10 MeR| S|I;BI4 o4.8 tlolsubgl 2Bt 4, 0Mi th an

active derlvatl ve of a phenyl, thi ci ne of
the formula [err] wherein R has t hes, gﬁﬁlxgeam ”?45/46}%4% 3 ngs jop bgrnula I,
I n carryi. ng out the acylation the_amno group o ycine 1s desirably

protected ?‘S for exanpl e, aTlgé effectjve dgse (ED H%r 7- ﬁia lgr%pio !:lq ro%rce}%ctrr'
one of thejcomonly used fgiBoRE Qil@ahlch is iflustrative of t'e Qe dbLUBSthe t&hpounds of
exanple, t rhe t - butyl oxycamlaomyhl,nonb.enzyIn@)(k/g:arbonayhnd (p48rmg fk@-x 2 s.c. vs. Streptococcus

benzyl oxycar bonyl, t¥#i chlg ?’ecgh%sm Semayber 2@@")1\4& 4e~ fagelfyinddy 6 enkaixiesally vs.
formed wth methly acetoat® l@ -g‘ ed ﬁ Ar %é%m llnanEn g}réﬁ; e * concentrations
i

Activated derivatives of (N’i'ﬂ:)cz%ﬁl QxXibregdnQiiPe ald &tclehu 1Y:RivE S-HafD3-
be the acid halides such whtmeco@(bounds alcithd mbmromdgshp inhéit@agt sona¢rectigst eers

such as those formed0 wit rad:ent Plate meth @ By essep '>a§2id énb by
the mxed anhydride forrrpede M‘f:ﬁy E;ugk, glence d 16,43 ( {’)h’[l‘i ﬂ'chlagll’of %’ren%?rms N
i sobutyl chloroformate. Al so, the am i no-prot ect ed glycine can be used
directly in the acylation of the desired 3-hal oTableVeus ester by enpl oyi ng
a condensi ng agent such as N-ethoxycar boxibiotic Aduexyof suBstlicbydr o- 25

qui nof oi ne { LEDQ). For exanpl e. p-ni tiaiPaaniglycylamido)-3-chioro-3-cephem-

7-ami no- 3-chl oro- 3- (cephem 1. 1 4023’06¥i'r° v VatCandNegdet ed with
N-(t-butyl oixycar bonyl ) D phenyl-glycine in %8ft sol vent, for exanpl e

tetrahydrofuran. to' form pnitrobenzyl 7-( E,] pﬁenjbﬁ cyl - 8

1,461, 323 |
am do) - 3- chl or o- 3- cephem 4- car boxyl ate. ¥n genera’l ' O
coupling nethods can be used_in the acylation of the COOH

7-am no- 3- hal o- 3- cephem 4- carpqylic acids or edfnffisn InMRaPIREAGLEMAT ed
derivative ts an acid hal i de @misacyl ation is carried out«gmil)the presence

of a hydrogéen halide acceptor such as 5 S’O’d}*ugﬁb'l’ca'\r'ﬁb@m—gwﬁ‘dﬁ
sodium bi sullite, or any al kylene oxide such 45 prop ne ‘5&'de ‘\(l\hen a
m xed anhydride is used in tm,gambatl on the m xegpanhydsry de npy3 be §or ned
with the use of N-et hoxycar bonyl - 2- et hoxy- 1. 2-di -

‘he known ani de

E \'cherlchm coli 1.0 20 17.2 5.7
Klebsiella pneumoniae 0.9 1.5 8.0 0.9
Aerobacier aerogenes 0.8 1.0 5.0 0.8
Salmonclla heidelberg 0.5 0.8 10.7 0.2

Pseudomonas acruginosa >200 >200 >200 >200




hydr oqui nol i ne (EEDQ) . Wen an N-protected phenyl, thienyl or furyiglyci ne
is used, the acylation can be carried out in the presence of a condensi ng.,
agent such 10 as N, N -di cycl ohexyl carbodi i m de.

10 Illustrative of the substituted gl yci nf§ Wi ch can be used in the 7/
__D_LE.D.BLELLB-D-Of T he conpoundsof -t 0} . 7

hydrochl oride. D-4- hygr @xyphaimg Blycyl. whhanider hydeoahiier i-tdg-3-cephem
pentachl or ophenyl Degtyemyds-: N.u(tl sevoud yl[n(y,xxycépl[gow L)‘Ilg‘]‘ylcfitn"afl‘é staphylococei is

itory concéntrations of the

pent achl or ophenyl Dp@se® 'd “‘ s presk i 4 by the Gradient.
et hoxycar bonyl| )shgl yb“ ‘a,f\"é;;(‘,’( “"i"“t"c’»% fé’%‘ ony 3 pl”é]HQ/ Vel ne e 5

N- (1- car bo- oxy- 2- propenyl ) -D- phenyl gl yci ne, 3-thienylglycyl chloride
hydrochl ori de; N (t-butyl oxvcarbonyl) - 2-{TA Able Xy gl yci ne or
N-(t. butyl oxycarbonyl ) -2- furyl gl yoi ol DGaGY bk usual ly carried out
in an inert solvent for exanpl e i n(2@PrémgRGcyl@ti@b-BRhlbrd-3-e, di methyl f or mani de
or methyl ene chloride and pref erabl sephim-gec@20oxylienpds vt ur e bet ween about -20
and 20' C. For exanple, 7-(D-pheny|f§hifi§n Resistant Staplygpcocei
am do) - 3- chl or o- 3- cephem 4- car boxyl i g~—gcid {s, pr epar ed by reacting
D-phenyl - glycyl chloride hydr ochl oy N\ v i‘- - AT enzyl
7-am no- 3- chl or o- 3- cephem 4- car box e g acetpnit %I e in the presence of
propyl ene oxide. The ester group cin t hen be o‘e y hydrogenol ysis. 25
Il lustrative of the 7-am no- 3- hal o- 3- cephem 4- carb%‘??llc acids and esters
25 which are starting formul a
| are 7- anino-3- chl or o- 3MERPHERRUS car boRijrimumdes ‘O’YC"““"""“"T‘
7-am no- 3-fl uoro- 3-cephem 4- tn boxylai c3 aghd, 4R- f“ro,b_emzyl H
7-am no- 3-chl pr o- 3-ceph e ety
7 am no- 3- br ono- 3- cephem 4- c\ﬁfﬂboxyl at e, d3?lheny|5r9ét hy‘l0 Sp28nithé>3 30
_j - 3- cephem 4- car boxyl atg,, and p- me xyb n fl uoro- 3-
5 }fﬂhem4 car boxyl ate. The 3? am no- 3- ha% %)}03 czprbz H/ngr“bo%%oc aci ds and
algr\s can lge prepared in the4dool | owi ng nee@her . >20/7- aedph>aM da0/>20

cephal osporanic acid or an e £ t her eof ?/ conver ted3é/) 29015 4
‘“7 ygsam do- 3- exonet hyl eneceg am 4- car boxé/ ic acr¥ SCer

Qlere0f the 3-exonet hyl enecgpham conpoungl4si s t o OXIOQU’OZ'IGd wmb ozone to
tcobm by35 ani0 nt er medi at e—-e%en+de—+mfeHﬁ—Hg—t—t=re+exeﬁet—hy~l—eﬁe—g1~oupl n
‘Wm'sé'h"‘-‘ozonl de on dedb tﬂqr@lqm qabﬂcg}g;gmpﬁe refer to strains of clinical isolates o
7-acyl ani do- 3- hydr o ﬁg& t«‘ Qe RUGE MIEDE the absence of
3- hydr oxy- 3- cephem )e%l'h@tfwi &J{I Shel | hﬁ%%t‘ ﬂsie ‘I?ﬂfcbr?;@&s , isQhe MIQMHARE €d to
provi de the correspondrcmg\ceuhmlmnasemephem The 7-acyl gr oup of 40 t he
3-hal o cephem can then be rermved b the wel I - known side chain cl eavage
40 reaction by enplo |rTQ° nHehF l?edtfel'r“ﬁ“’dy1 ‘f‘?jll“ ylptipn # n the

i mino chloride derl g #,,,{2@ oL, Jie R il odih

érﬁBQIru odt qr\n%e' ng

reacted with amo al Cohkmd.)lauq tmurra erQth&\deﬁctohephnfﬂ\nﬂtlﬂi\hﬁfﬂlr\’%hl chio
can then be readily sh@sdrlmtdygiﬂdtettdlmbwde t he

7- am no- 3- hal b- 3- cephem 4- car boxyl i ¢ aci d st@}?] For exanpl e,
a 7-acyl am docephal osporanic acid such as 7 enoxy- 45

—acet am docephal ospor anl c aC| d is reacted witN®H sul fur- cont a| n| ng

*“*Rucl eophi | e accordin q procedur. ess ] ffec& In 0 " LG he .
_di'spl acerent of the ‘éu‘n u*émég”}héiﬁéﬁﬁétdﬁsh t’%“rﬂ&,@ el hgtﬁl [.0yi de a
P-acyl ani do- 3- i o- ssmbﬁtxldta wieaddrehibyde 3Gapdie sl drecdmamxsllusal ating proihre 15

~35Thi o- substi t ut ed- deqshemx‘éoior LdePlacihd !rbyl\ﬂdtmﬂroetjlu@eltt\WtChrbzn\ﬁcM\bm c

acid in the presencg® m:q}]‘n# ﬂ%uﬂ?‘eﬂg&ﬂ ‘ﬁ‘éﬁ@,’,’x ml\éﬁ){ups PR Ekel in

$.ne presence of hydrpagnf o&th s’ubsu;uu.d glycine can be the acid halides th as the
gcyl am do- 3- exooret hydueinetdermdaemhd rcarabob(ydmrs: sauthi @b, thieay fcememplnda pertaphieoxy- 20
T i ORI e SR OIS drtact od
L Id ¢ \ C
Mt h potassium- et hyl] ¢, { %f i«‘;)ld(prﬁ > acylation of the desired 3-halo nucieus ester by
7- phenoxv-acet am-do- 031 d@tﬂQ@&fmnl ch as N-cthoxycarbonyl-2-ethoxy-1,2-dihy dro-
Bényl t hi omet hyl2s 3- cecphmmmﬂf{bembbxl;drl aapkedp-nRedeoti damotk- kdhéorb-atet; Gftn ! 25

.egnpound 55 wi th ziSiEs maH HT ! tl] (‘r*’rﬂ“t‘tl’ie‘l‘??“@s‘élﬁcﬂé‘“t} fe ‘p 58
Z-phenoxy- acet am do-""3*¢ r tﬂV‘ ST BRL S C B S & ALt P RE ‘ any
of a wide variety of 7- acylantdocephalosporanlc aC|ds can be reacted W th
a variety of sulfur-con- taining nucleophiles to provide the

3-t hi o-substi tuted-nethyl -3-cephem 60 conpounds. For exanple the 7-ac
| am do group can be a heterocyclic containing 60 chain for exanple -
2-thi enyl acetam do, or 2-furvl-acetamdo, or it can be an al kanoyl side
chain as exenplified by acetam do or a wide variety of other side chains.

Al so, the sul fur-containing nucl eophile can be any, of a wide variety of
conpounds such as thiourea and substituted thioureas which react with the



65 ~  cephal osporanic acids to provide isothiouronium salts, the
t hi obenzoat es, 65 9 1,461, 32
9 nercaptopyridne N-oxide, 1-methyl-tetrazol-5-thiol, f o

5-met hyl:- 1, 3, 4-t hi adi azol -2- thiol, and other sulfur-containing
nucl eophil.es. Foll o ng the reductive displace-,48M3 reacti on described

above the 3-exonet hyl eneg%m%mcﬁlloﬁ)af &9%&9\ hQar@S)lvan- hHSngJrﬁpaﬁ)GGf i1 SR amide
esterifiied for exanpl e wichinipy Methb@an By Lised it 8 )aripn [YthD}(MmOB halo-3-cephem-4-

benzyl Broni de, diphenyl dP'&ZUﬂTet‘dh'é.ﬁef CSeRTS. ZW‘E"ZUIE @P(@hleérfbet%% il Gf“bf‘d?‘jﬁé'ﬂe

or 5 other ester formif: 53’ oo r.d%‘ ﬁ &%ﬁ% T éiﬁ.‘c%*é Xt
i's react; ed W t h ozoﬁe to ppd’p?Mh Xi ydr P Ik e Sk @H'e acVfaBon the lmxed
ozonol ysii s. reacti on of ath\eMOﬂBtaIy eenemeq)ham B 1wy of N-ahrxytaehnghil- cthtmdnl dl

inert solvent at a terrperha@faﬁ‘é"% £ [P N ”‘DJ\BPIO Agd pheyl, thigpyhomfu
bet ween § 80 and [erlr] to“ﬁ%%’khﬁgyﬁaﬁm udnﬁbomﬁl gﬁ,%m § Bre efg%%fdlcon%g %ggntsae

CXY

i s then fleconposed, in situ llllﬂtrith@ ofim\. albtsl(ilutcd vhunéEQ»hIiHhQVrh pleust @ the prcparatlon of
correspondi ng 3- hydr oxy- 3hcepmire nmctasﬂt g imsniidnl us Dr e mdglyonl tthhmdf:d)}dlowlorld

) : lo% | -
reactionjschene. [err] | %é})cjycmate 'I%TC’E}O” %th ml Q}Eﬁngéom_

i
t he acyl mdo groupas d gl)undte, roa.t%% fhenhdg1{ meCéNl(l rbo-
benzyl , henoxyrreth |, naﬁdwdxy-zzna henp plrfatv un@J’3 {&fen)l vli tivlydideety sk hlodded N-
[err] isias defined in t Hebit p’mg#ra'llﬂ)“ Hhen‘d%nmﬂ sl‘Hat ny\kaiycafbonyl)”U“'g“cme

tf t
3- exonet lyl enecepham est o L S ER B AR T R IR SRR 1
of the eqter in an nert t§r9 ofatl ﬁe beitvien é@df] 2 dxampre B pﬂen) et
sol vent s jwhi ch can De useshidd)- 3tch&rd;20mhhxysmrme_\mhoxdndam Eprctplan:ﬂd)ny@actmg D-phenyl-

sol vents li n which the 3- M*e‘! lderha'é@ amee‘s’ﬁ*epgltmbenzak Treass- ﬁ}gh’m ﬁaml:%m -4-
soluble {20 35 caFRXIN dps'g;ga g GIIEVRCSA PRPYZIS P Enide £ PHEOP o
descri bed, conditiong Commrl Il)ﬁtrh'@@ 1§o SJHElB 3aSpHERi-NadiBdxylichélaNand esters
et hyl acet ate, methy aceﬁlﬁ«tteare stmmgmatenalset Eht:e epamdomeﬁdoy!lpems ohfoonyle éaggrie

satisfactbry sol vents. Ozgﬁ‘HE]O fjorjoss E%&Zz m ! ?m‘aﬂi@i‘ﬁb"r?e’lgéh"&%‘?él‘:ﬁflr
or (Rl Ty pe conmonity 25 e kROt Ean oy L S R R
wor k. Such gener at @os prcﬁw@@mzpma dapprboRate hearic t lp@rlibtlmfxyt&nzyﬁ}l el;ztmmcs fluoro-3-
di scharge;on oxygen. One spksm-beabexy@tmer at or |s that W&E‘}Jf actured v t he

(<

verl shack Corporat | on, The, AR JitBL AT waﬁm%ate N
is then passed directly il 4 g pHARE LAY 4R1d 0? 4@8AN
contained!in the oxasgen sdsreeameaaxdnemmhe@dhmcmsumﬁdgheﬁmdue:)da Ioeqnc o)
varying the rate of flow asfintg é‘-FFQZh'P YP' “I’fﬂelhb leg 8fW§P‘!‘8$ %El“édecol‘(}
varying the 30 intensityef" '°§L oo E@”ﬁﬁ%ﬁ ahdcicaf or
the 3-exonet hyl enecepham @sihmatedt@btd vlagt dafels ndmgl uhhle 3id3pielm. SBE Vapfl grap of
not critical and it40i s pr%bééfhlabdcepbnuw taersbrl regrovedyin ltbcree&&lﬁqw"caldsrﬂham lefawyreen
o compiete solution 35 s IR R itk o o
€xXCess ozone present in th&)hﬁﬁﬁ@ﬁ hORethandP tdThrdt lgé fhe! @.:@QU&? thhOdIht{ be readily
m xt ure byi bubbl i ng nitr ogy@rolyz6X yggrovide narﬂ ameasB hgas -cspiehn- a&rmgmwmd’wmgh

the mi xturle Fol | oWisng t he rkafpexamplst aafrg mm’lm‘t {‘C"Oh“

decorosed; by adding o UEAEEIHEN e e%ggm 2 .nz"seg"ésﬁmmm
the group ¢onsisting of sg@iodyMgr dt:q»hal% { dilc d)th Brovidd@ Ahkylamido-3-thio-

tri nmet hyl phosphi te to prmbstdtacc! hnethSl-?ﬁ hax-y-cZbowp hemd4-Tcharh subwuaed gephem

ester. '140 The d@conpo é‘?f“ {Vm‘:é‘ékf’ra\gg‘y'éﬂmgi‘ffm‘ﬁgg“ rgg A SO ‘hb‘{ A ‘Q'dc
deconposi tiion reagent and, osj-éxunhm Icﬁ EpHemad- 'rm\lm ¥didII BorUdx in le! MBhenoxy-
reaction mixture i s negat dlc\éemﬁ(ﬁ) -thea asehylmm @dplc&m st ac&th)xblﬂisatmd nArcaCled with

preferred rieagent for dec s!ﬂn e'"M% éf PFE?E I‘g atghe Ft'dé”"ld%] q&#’ Hobgn‘;“;’d
Sul fur dioxi de. 45 e S R
fromthe react ion mxture3 b%melh)l egw@pmezabmm 6did, HiR@id0h @t fl £“ﬁ9\hﬁﬁiﬂ\t 8f 7

from the mixture to obt aagyl anth)ccrewatoslwmmmn@@tuc;tn b{quetaénﬂeﬁlé \ﬂ@gﬁ%ﬁ%yeﬁg@glmﬂj
t hereafter recrystaII|2|n inifge eeef rom O PR ephem
eyt b hyudb o e et e SR e T Gni'
are then hal ogenated to pﬁlQéModlemdch&mm as exemplified by acetamido or a wide variety of other side

7- acy| amni dO 3- hal o- 3- Cephetmlm_ ?p Noli) yqlﬁug;comamlgs) sgg}qo@h bt. any of a wide variety of

compounds suc as thiourea an tituted t |oure as which react with the
65 cephalosporanic acids to provide isothiouronium salts, the thiobenzoates,



10 © - 1,461, 323 -'//k'\
10 The corrpounds represented by the forrrul al wherein Xis chloro or broh\n/
can be prepared by reacting a 7-acyl am do- 3- hgdroxy 3-cephem ester or a %
hydr oxy- 3- gephem nucl eus _ester_in_dinet hyir¥brHani de (DME) with a reacti

T O .o Drond conmpRiagiophticeit N-okias, '%ith}lmﬂhll‘fehﬁ)mﬁaﬁ@h@ﬂ kle. 301 idlr@/dlil’l—- 5
SNEL S mi ni um chl or ide, o dsrilie-caguine metsemtwéxs !Ot'heufudrmllac d *P ace-

JEHLerh], wherein X &€atrgactio ﬁr ‘h‘ Crﬁ"’i?rm‘lp l?;m k}% k g"r oni de
swespoosi vel y. The r GEELHE, %@f&%‘g%ﬂﬁ% iR k. 08 1082t eaﬁJamvecn@ mﬂ1 5
; ‘f‘g) r;éq*gu n si?u’and iotheRednirghd rryngreﬁqbumﬁ acnldltﬁ)cricba)ﬁnenglemc;blrmmsnatﬁ negeted
.do pJapd| ate. Chlor @/:tb_mpny?o provrde 'mﬁ‘d@ cotpi- dhe egi@p sisHeackipp ok?

srilpiyaihesid hal i de i ncl %Cﬁé % c&;b Slc(l l;ncd"lrrrl:fem hgncw ‘55 %ﬁem mture
ﬁlﬂé

2 SERTH Sugh phos §ge (CRRDRRN; s 028%aé¢ %l th@r Bsed ! M QR uﬁ:h&cmr rude 10
did g phod®hor us phivikeitiesyrrespmding astpdrexy- pmsph@nusdstllﬂusuatemlrohc frdlownd
,.rgﬁa\s rus oxychl or |lfttef°ﬂ5'ﬁbsim6‘|°yl chloride). Brom nating reagents which
-pban!- tie(l enpl oyed in the present inventiorf iuncl car bonyl di brom de, 15
ﬁg g{? br om de t hi onyl bronide (sulfu Locus‘ 0 3@2 de), and the phosphorus
' e\m des ! phosphorus oxybrom de, and pf ordusHi{ ri brom de. Phosphorus
rv@ﬂ?ﬁtrﬁcm oride can be enpl oyed in the preparati @wrof the 3-chl oro-3-cephem
xc(mrrp'@unds of the invention, however this reagef, concurrently reacts with

—»he clacyl am do side chain of the starti ng nedree] al to formthe imno
Bipﬂ) e, tH8& 20 reactive |nterrred| e inlthe well known cephal osporin
3sde§tﬁmchar n cl eavage 20 reacti onR c‘& '
nt

it is preferable to
*cuereume of the other named chlorinating“age %‘Eﬁ chl orinati on and
?rpstggtion gan be carried out by adding tdie 0O- genating reagent to a
msgm}d nn of “the 3-hydroxy- 3- cephem ester in dry°°E51\/F at a 25

gaat ure of about 5 t va n 1L 8as mlgo Je?crbedStand
‘a,fml:('?_ room t ere!lﬁ‘)&{}e é 9\%@; 8’@{ ueﬁﬁhs O Faetho) éﬁe,§| ehyl &3CT i ONy5
ol351uof-3-1 al | g eXOt he fiiyfncdiye] aRE RQ! isl'k@hye hahe faablkan vessel is | n| tiall y
cooled in an ice-water lea}ohonabrds pfrreﬂrcmzmmnmhs%m csé_gdﬂgar lg:}-:p\}‘t 0y tolr:ﬁ
mmandser of the re&’ét"] Eogar solven 1c§f’ é#%?%wdgm Q]&f‘g@n#}% g)d H—s h(g er a
%ﬁ:"steﬁ{ ar sievg, A tcﬁﬁﬁé in'v 'hﬁc fe cnec harﬁ%ﬂcr@@rcc.ﬁ ltEdlb‘ @il sblGbIDVF  agy
zbitqo vent 35a COSO|d‘vi&l%rcﬁﬁy’e r&ibtl rmﬁea {ho g scrrB@i qmtrhortshéormm;nlv For
hexaiplon, a COsol ventuseiisfyenis secdtas off ethanel 'Séimrbk ¢ rRAUNY PEsEC. dirmitde,
g acelan de or RN a?r% L T ol o\
,%}bﬂr fs capabl, of J&f ifkyeheli d‘mamx&km Mida Qorﬂi&i’huﬁ[;cﬁr@n proédte lofone by 25
1afHOg¢ Rt | ON 4y t or thasttvad! of elE)M?tc dBEmrge on oxyvgenTRec Qcle ht@p @crmmtor is that
ig:lsripmo- 3- cephem estrnifaguesdhy \é(re@&“ %?ﬁ"t’ﬁ‘eo“ﬁ &BE-pz0BHS Bener eIt Bttt

3 q(\t UE b ourin t%r)“rﬁ: LW% asse ctlyin of'tﬁé reactio sse e

:%?)e rea y p g ne o)ﬂ x?gc c.eam & vaf&LisHeSirddl P f.ﬁn

J$eRar at'i ng t he s9r gankapyifg ﬁ&ﬁtt&ﬁ'ﬂto&l dTloRgeeh Ifleormho 64onizdrhs weh galrm ar;p:lmt$e |s 30
washedy- dri gl and i snteirgn of vepdrericedischgrgpr ovi de t he 3- hal o- ep est

wlca hlhrmr phous reSI du rcl)tl:\cn S Ol CI'IFIIC lﬁ?\%ltﬁgﬁglr}jéﬁo ‘]Kﬂ Egi;f\ﬁ%ﬁrﬁn Maé tllg
Tihsfale by 40 o RUE ALk oliod. ue Wt er or W th n-hexane.
48 cdfhemconpounds r epr 8dembadideyorihgof oromplete] anplgeqess azoné prescfil indhregeamidn R, i 35
sBenmemidehan KYdr ogen Rigres pte &P@th iy mrghﬁo“lnbgw nil pgep ?1‘%%‘%‘\6 an inert gas

3@&%? onate ester s, OQfil E dé’{‘m Eaie Al &

G ERDaHE Fok SR A
il zed reacti On:cl‘ielh@n'&)m rlaf eou ﬁsm;: Nif sos|umobmsugursmlruscxdwm Gnd
sthloverar- [err] 4@ an laoy1f1>@h@upt<an>dpr2\lris thiee$-hjdrenyidydeplnm- érﬁdfqlwcllbﬁ‘aﬁ |egter. 40

T 1 5 compositipn is carried out by "adding an excess of t ecompos u)n
L S‘l&b@t"i‘ Klut ed henyl grr. l[.u‘i:ilj{ and 1hz,%‘¥lrrrmg the reaction mlxlurn. un thc rea‘.uon mixture is negative

me %-23 1o the potassium iodide-starch test. A preferkdd eb@rﬁpﬁ)sﬁh@ﬂ‘. gecri bed
'I\ﬂll\l &bﬁ -ahedron Let t en&liatd 8zonilde 19 Zusedns (lBF D)oxidéhe react | on can be carried

“bdteephaman i ner S sol ventT:‘lLlédeé OR§- éa?ﬂ(i?mg)‘l‘m‘tgrf teéol‘(ff"d x’[‘Jﬁr’P tw @ grg]a é“‘;;‘;;‘:lg; 45
THEREYHbly et oni tri RS R AL\ e o e R b

~f other side from lhg residue.
w variety of The 7-acvlamido-3-hyvdroxy-3- ccphem 4-carboxylic acid esters thus prmarud
¢t with the 30 are then hulogenated to provide the 7-acylamido-3-halo-3-cephem-4-carboxylic 50

wbenzoates, 65 acid ester.



under substantially anhydrous conditions at a tenperature of from about

[err] 5 ¢ to about roomtenperature and preferably at about room \j
in the

t enper at urie. The 3- 5 sul fonate ester cephal osporin present
sel ected solvent is mxed with a maxi mum of one equivalent of the fluoride
source based on thelgul fonate ester and at | edsf!.33 equi val ent _anount of

10

crown et her based upon the 'lfhlelégrnb%dy\’mpp'gcn't& RIS Bhaty [NReleRAE T ARrd & bromo
conpt et ed :general |y withéa t& pejsaraﬁlbpfu fefigm 3QciThidd-8%:y 8:0xy- Ocephem ZstBOUF §,3-

with tine jgener al-ly bein dde rrdrémn ns teher rtx ehﬂtoune?;écfﬁ:(lzglactwﬂbg Mwéc
10 Typi calj crown ethers r‘(? m “”Wi My Op SRR Y-
sub- stitdted 18- crown Gﬁne H sluL(t:1 asoar cyc ‘ ctown e‘f her .

Pr ef er abl j the fluoride source is an i norgar(m:, fIHJorr de salt, M+F-

her ei naboye being, for exanple, sodium fluori dst dr silver fluoride. 15
The produgt which is obtained fromthe reacti oyNwr {/ correspond
structuraljly 15 in every respect to the suldignat exester starting materi al
with the qxceptr on t hat the group err Wi II have been di spI aced by a
fluorine 61'[ om It has beWff 2 iﬁ; reactw g m ﬁ%:l ftf bov r,rl?rc;drfz
cephal 0spdri n reactant CasbdsalHight sosbin ﬁr?Imr‘a’é’r@t finNlal qménﬁeg’r"f [ Chioro and
cephal ospdrin, or am xtubfao@t)mbdﬂfadt which fd& tROabove imiAiQni Mde’ Raadant cmsmbtﬂe
[err] -cepHal ospori n. Hovrm@r-rlorltatrhesg%éeqncldas%ftﬁiynedcatlt:%é %\(é;;g%;tﬁhd@hlo lm
condi ti ons of reaction Y Ellgridec anh i m&'ﬁgﬂ @F

. . id ho ruso ( r r ents
i sonerized to the [err]- mﬁah a8 Qr"rpré Ser dméu&@aﬁf bfomide.
formed ingsitu if met prmbnt)ranndet.natb gt urdmutihesutferacst bqrbrdmmt)uarei thlesmzloathbom

of the regqulting productbrearﬁcbep@élﬂ@ Rt KOfige é‘{?f’ i dczst’hOSPhorus
ech bues: - FERREUANY S PORLE I NSRRI AR s

recogni ze
preparati 25 thin | ayﬁr)rdﬁahroom agrna meemat@ymmgnaustf&mﬁrhy lmrnecat fdeslhc
The prepariati on of 20 he atekstive uhtfeomatiate amdheamyll Swb¥orrapielesdrar sdofchdimagledvage

hydr oxy- 3-cephem est er s [e&ctiop) Agsprdedialti isPrelR@bie e PHVINR YL (e AlELIgmEed ghlorinating
reaction s herre I'n the E%OM'@ SR arldRohBER B R rRd Jﬂ@‘ﬁ? aﬁclﬂﬁg #eMalo-
meani ngs asg previously dghai@desost £ aissluli@f 6f|th@b-kytroxysiiepheds estee tihyly, DMthla
propyl, n-putyl or2%- hex Inpﬂewrezof abopt Phery1C.gind aliowire e sqaoken mixtuselt

group such as” et hyl - : “m§5 k) ‘“" eiﬁr’ﬂ !f‘ﬁt’n‘}{lu PRl el

of the sulfonyl hali des maintain iBflthle Rent epcrreme b@rrh
t hese sul fpnate esters aDMFmepda&naesLdrrkcb drto%owlamr edel,n ateub werheeghlmmydnon

chl ori de, pruoroB%nzen‘é‘“é’ Et% e Sgfpirfenosdl I“T'Bﬁyi‘:o PR BPip a“’qlﬂ
N e D P

but anesul fonyl chloride. ¢ bR ch 6L bsed along
sol vent at,a tenperatur E\Viﬂe ‘Nﬂemu&bﬁhﬂcnts5a;ﬁiﬁlﬂ of Bking thcarlﬂﬁlmm’( eflies alalayo be used
bet ween about 15 and [er W]CO“JIUH‘GWD “s'dilqremeed@ODMP whi ch can be errpI oyed in
the sul fonation redétion %ductié %ﬁ;’F Oun tF‘E?hE'BIC\?‘éﬁtaéc recoyyres reaction

sol vents which are unreaf{ 5r\(@,,g\441 lﬁﬂﬁ(‘ @J“‘r’stﬁféf‘&‘:'gi xtjre and

qolc.
M, SpHAkY i6 Rashen)
be enpl oyed include the datddeandstsl uentsnmumbd as ptreturea dﬂbﬁrurlanpr&nd egleroxamn

A preferred sol vent for trrhgp egh’s % 3 tj igrpbia raetlﬁyrraeetlamlwemwrhe
reaction is carried®out ' ﬁh&"rﬂ ST S M(t uhétffrcrten RGCRRNKOGnd RNG
t he comonly 45 enpbiyretad &r(trd;@w.uam PRParsdl Clomase RN dlifowt@mdarylsulfonate
triethylanline can be useskrs of the 3-hydiByASephem esters by thsl loljaiving eqneiuadired madlioes
such as pytidine and tri%f‘ﬁ?‘l'eam’ ne can be uqed, however, the preferred

hydrogen hal i de acceptor in this process iSgRQ[Lo e oxide. O her alkylene '

oxi des can-be enpl oyed, however, propylene &xifelis eh preferred. The
tertiary am ne hydrogen halide accept ors are d#«s¥ P®Zbl e than the

al kyl éne oXides in that the double bond in the del ter3°position of the
cephemring is 50 susceptible to isomerizationecev ethie delta 2 position
in the presence of fshese am nes. 50 However, r-shoulsd"f sonerization to the
delta 2 isemer occur during sulfonate ester 'T'dt 1’0y, the double bond can
be isornergzed back to the delta 3 position injthe f LI owi ng manner. The
delta 2 is¢nmer of the sulfonate ester is first oxi d with a peracid,
such as m §hl or operbenzoic acid or peracetic acid {8° Rt’he sul f oxi de. 12
1, 461. 323 i wherein M is potassium, sodium or sile?, urdnrgy!goiupord @6 C,-, alkyl or
formation tihe doubl e bon#* SRH{oPHl HPYHEhRHEIFYP2 to the delta 3 position
and thereafiter the sulfoxide is reduced, for exanple, w th phosphorus tri-
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chloride, according to the well known nethod to provide the 3-cephem
sul fonate ester. 5 A preferred sulfonatc ester for the i
conversion of the 3-hydroxy-3-cephem 4- 5 carboxylic acid esters to th

correspondl ng 34§l uoro- 3-cephem corrpounds limtme met hyl sul fonate ester 1l

—(llb‘byl ate). Anottrer preferr ef. eskele.d i T oL med W thwpmg% ﬁ)ggsulTonyl
EAMBri de (tosylate estehy rcalidiah Bk beded Sl f]."i'.c‘éflf Qeiuiaﬁllapa%dn\p AlfEbra i Ng
méat@r group in the abhea: ldewtrblﬁyl mﬁmﬂs prcsncmhencpmnbmembenmyhnresmm 10

ob tdernatively, the fUIndrUr‘IJ gl sphydgougch L»Bt wplibms elsiray abant e21°Ej ed
out by 16 reach ng ?éé%“&ém%o “iﬁaﬁfﬂﬁgf@yﬁ%‘a ?ﬁé"e “’f’ﬁmﬁﬁﬁ Bl ’

solvent with the fl Uﬂlrxln Q(l[l \Id&'ﬁb/of@lﬁ"@ TiBride source bdbcd on the sulfonate ester and
N-(2-chloro-1,1,2-trat ielauoxmoxatxh ik tdxmoebttdsf raw erber Blisel ddouohd hatride whehtis ar y

am ne can be pr epar B “lfdp"( l &N Yw”t'ﬁ‘ ¢fiagropLrom 30 minutes to 0
trifluoroethyl dfle agyEeReilne muse i} cri;iaé B %iﬂ”@iﬁﬁ%i’é&i“‘:ﬁﬁ
Tetrahedron Lett. 15t1tuted 18-c&i3n- 61@55‘5 ui@ﬁdec;&liﬂoi&BlS’ n&hﬂﬂ-b-@ﬂwL%&fera!ﬁﬁ thédl249
_bkoh@82) . An equi val erﬂaw@drmewe pfan tanE!deLBmfrldG@irli hdfeu»rtlemovatrwlgalm ﬂ@mlpls;

omredlibyed in an i ner °4 ‘dﬂ: llid"tf’ ?"ﬁ’%’x Hj.’)‘ et hvlene ch oride. chloro m 5
“‘?’8§ §hydr g ura® or ;RRknUBIRAGE G RRL &%a&?ﬁ&mﬁthﬁﬁm R e E?“ % fﬂ‘é{t‘i‘ :
cﬂg | uorinating reggept—araOstHistidnbicaiekly dapheed|bg.a ﬁih»ane etamtl on m xt ure

hoBBNrai ni ng t he 3- hydro%il %qeerilsmﬁelrcwét fhie ipitial Arattlfonage piter emdlqsryarheatc@dt in 20
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mg;ﬁ{éﬂkery pr ocedur es iamatizg @m@et\bcetphdsﬂmdesmd thluetlheﬁoneirchetamecmmecw:noﬁu if he

3-gepbhhor o and 3- br on#°k U’r’i’d lly Ii’o‘lI %CH {“H‘é“ re
S THe A do-3- hal o- JeebaIMTR %igﬁf“hxe@f “égmduct SR Kty beg

y& the zbespe ti vehnﬂaan ¢toerdatbg @ reu oxﬁﬁ&-pro«.cduresz oxy Ic acid

I@BhtEigs are obtai ned byTk y’g S{gomﬂ tbmelkmlﬂonﬂnm AN gformnd attéroref ahe Bhe

/- acyl anido side ch OREGEPARANTISE ShEluspralfdy {naical! 3¥ iRk IBsn T dBFAINESHR i n

D . | S reacted vvlt p‘hosphor us pentachl er de | n methyl ene chloride in the
oRfagsance ofs pyridine to formthe interngg no chloride. The imno
icihitielly de 30 is then reacted wth an al coh I|c S Ivent such as net hanol or
| ifey Q’c anol to provide 30 the correspondi ther The imno ether is
“’i‘r‘ﬂ}% ydrol yzed to provide the 7-am no-3-hal o fiem 4- car boxylic acid
nﬁahbhg as azhydr8chloride salt. As previ ou.i nt| oned the 7-am no-3-halo 30
nsﬂlamnb ng material can be acylated eitherg-as ree acid or as an ester
;“Fﬁn . The acvl ation of the 7-ani no-3-Rallo |35 ®_ nucleus is carried
$O 0” () OSZ
ou as previ ously descri bed. 35 1n a
resieaxtioh i ¢ epbodi nent of the pr epar ation of startCPm; mat erl al s and the

i) ﬁEﬁ nds of the |nvpenvt]'Fuél‘i;F abovp H (;‘?‘?/ H{)gb Qa’ Hf'qllgﬁlgi

E\g%f ﬁd with thio- urné%c(t'a ISEW Erolu g gtt jdm;m up H]emo;:%h
mlﬁplbacerrent of the medl, omyopgmmrhmo SHagyI; Réwéhﬁthtwas&théhﬂ!o@\ﬂ?lﬁ cpaméﬁ ani c
aC| d di hydwot hidazi nesap bagnpld@d in the pre‘bheuplssoftthcsetswl@nmumtsahntu nshapbiiomeact eds

lgch! -f1 b hlorid h
ll R inc and excess&:mz%m é‘:ml%or uyhglc é“:anvl(ghluag? Eﬂzé%ﬁ&@nﬂfc orice. ethane-

A.tdayl f or mam de at PG sA b Be Ofrri Gip rﬁn’hgrl sdIRnPLH QYL S rdthE blrween
phenoxyacet am do- 3- esouretShandeseC e phiapre drabRriaoseyh insbout Ak iagd 28 krelnga s@X:ents

met hyl enecephaﬂpcar Yéﬁlqd& "’Ell°i°§ @%éhliﬁfﬂrl@d‘ ﬁcﬁlﬁ" Lerﬂew S)I\}AL s@yantri de i #0
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the presence lof a hy jﬁ ih’ TRl é“%h‘fc QS‘I'JL Wiy ﬁﬁ» olurm i dhovan. A

3- exonet hyl enecephamr err Ivent for tﬁaf hGea@ﬁé sﬂmﬂ:m\h@ ErﬂZiy]TlﬁSEﬁ[mn The
3- exonet hyl enecgphamjeistleh%u En thlqexmozcgrwfzémrpﬂnnebdtyliuegenckﬁdohc dg;ra@nga

t enper at ur e4of 4 boutf]”l’ FITHNE B2 oo ﬁ Ry il "f(t\’} rig ’F‘é‘éB tifdsul f uss
di oxi de to decomposeykdd eommaé’a‘mdbas O UrhiSoreB, ROWEIeH pporiicht S0ERdWhey
7- phenoxyacet am do- &Mg e 13rtia e rdem@frhmxyd &t@xora'heleg‘rd’tyiﬁlib(}xym&ﬁ& er is

t hen reacted Wlth U@S!Wlﬁe‘hﬂ'mﬂbﬂe%} fédDMj ogjti r@vhml’w ring is

p- ni tr obenzyl phé gﬁ’;’ﬁﬁ‘n i fERamingine 350
50 chloro ester is tf us,eammbmorm W;Gﬂﬂacﬁtﬂ%&%g:&é i r%mﬁl&'xl ROR R
qenixacd! oride in thdolpmegmemmecoThqdeith disomet o tixr wifore; estemssm wyidizdhienitha no

Chl ofi de i nt er medi atP&racighsteh IssmeplBFPPrRdERZPE AR Ph PeratcamSId toothp sulitsdle. t he
corresponding imno ether intermediate. Upon addition of water to the
reaction mxture the imno ether 55 deconposes to provide the

p- ni trobenzyl 7-am no- 3-chl oro- 3- cephei m 4-car - 55 boxyl ate. The

7-am no- 3-chl oro- 3-cephem 4-carboxylic acid ester can then be acylated. as
previ ously described herein, with D phenylglycyl chloride hydro- chtoride
or with an am no-protected D phcnyl gl ycine derivative to provide the 7-

(D phenyl gl ycyl am do) - 3- chl or o- 3- cephem 4-carhoxy lic acid p-nitrobenzyl
ester or
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60 an N-protected derivative thereof. After renoval of the -am no
protecting.group 60 and the [err] carboxyl ester group,

7- (D—phenylglycylantdo) 3-chl oro- 3-cephem 4- carboxylic acid is obtained. \v//
It will be.recognized fromthe foregoing description of the preparation of

the starti ng materi ghs that a wide variety of kpevses 7-acyl - 12

am docephal ospor anTtTCl‘%}_ﬁh‘FE—e'thﬁ'eﬂ' rrqn‘@r“;;g T
4 f  dell 3

7-anmno-3- 165 hal oy eRRRERRAAY tﬁoft'gﬁéﬁ e

65 13 chloride, according to the well kndwet@ikind aaplo.'m, the 3-cephem sulfon.ue

13 A prefefred gro of esmpounds of this invention are those represent ed

by the foriul a rein X A feréitﬁ«' orfatq estes 'erthfcrﬂnb;rr on plgh i Zfﬁé’hfsmufé

hydrogen, and R bei ng ph%ﬁﬂﬁ ﬁﬁ%éﬁﬂt%@)w‘r #@@@bﬁ bTér ToRREr &

salts ther eof For exaﬁph(ﬂucnuulfon)l chlondc (tosylate ester). A preferred C, carboxylic acid protcct-
7- (D- a- phenyl gl ycyl ani do)n-gs“’-ﬂt;htzwmmrstme phendederbad b@xw rnscthaorndr@mkyl?cstcr
(D-a- phenyfi gl ycyl ai do) - redc["n "3‘3 cBhHuen “?f'&;r fioR-2EfpGe A LReTdE éerdr’#t{lgv !

corn- 5 peunds. A furt Nfomiele erien ‘3%?&6 '“ 4dsng r:ft’tr’t?éé‘ior?"éém‘é‘ The

i nvention &re those repr @S&rﬁﬁa&d l Exyiady ufeOd‘ambE rtbamrlner B:hfln dltc$hylmum with chloro-

hydr oxypher yI R’ is hydt Hgg“%a?s‘m Fgl {Zg . Tetrahedron Lett.
65 1. 20 9 n cquivale t 1
b e . 8con G AL e kd e ) B b
of this pregferred group @ lo nfNt@rahydrofuran, or any unreactive solvent in whidh fhe
(D- a - 41- hydr oxyphenytagirggoydtanﬂel ﬂuorlﬂanngcrbdgcmtotre sni&stantcaé bréwhle. The reaction

car boxyl i c! aCI d, 7 - Jmigure wnmu dr.mg g:agccn Isshted in
o7 Cetnen s cabouy B AR G O R ]
hydr oxyphenyl gl ycyl ami do)anaro gous t€ daé “@escried fof QP& @Boverd -of the 5me>ar ﬂxy brcﬁno

acid. An edpecially pr ef gempelndnt i bi oti c of thr s_invention is -

phenyl - gl ycyl ani doé - 3 iy cdle,gfd ‘heg;:c_ba{:" ¢ Z;%;:ft’;%’QyMQ‘(yB E,CQP% car llrc

wnNY

fol I owi ng exanpl es “are prb@)()lh 'dFe @Jme'd Sut 18yl k%@ﬁ\'& d% Lvldllon of
i nvention étnd are not i nttm:nutedrl.tnﬁdd)edé hndist. |H&g et @k . 7-acylamido-3-halo cepialosporin

20 Exanple 1. p NI t r obenzgier B- @M‘ﬁb-‘@hnﬁ%@ ﬂ&qﬂdq ’Cé;l'}'ﬁ@‘)l caq?r%ir:gihllr:)rl?!g
hydr ochlori de %gsm UR r@fct ol p%yﬁg{ma@ng%e r;?ﬁé& tlanol roxtdc :

7- phenoxyacet ani do g—-lm. Y oReihe is Wisnre
chloride were added 175 ZEammo ?hcrtgméphdm otxﬂrcnexdacrsdrdﬁﬁ)h ocndxfndc sah

phosphorus pent achl oride g dSP siopsly te" °7a gr hgan be acylated
t enperature for gurs. éugrd Cdiﬁ dac’ diﬁmﬁi 943 X, & °'t‘ ﬁfdﬁe Pipee’-halo 5

whi ch was then stored at [ end h.sp&ier érhigld tmenEI' Ethtq:aq{drmﬁr1 pr ediiah ,maperiaistan®-the

benzyl 7-am no- 3- net hyl ervemeghdrrgwheamw%|7athen]§hyd)r~“@mmoernhdlespovﬁmcchldf'breorlr@;eﬁ
. . X

as a crystalli he pr eCI pl t;?‘clt}l]e u;fl f@gﬁ.rg‘? Syilhga ph&rgppo t(crd d rxzttj’ir}t .r%

El emental Anal ysiI's solhrouromum salt is then reacted with zinc and txcc<s 90°%; formrc acidint 4
Theory: C, 46 69; 4 183,resN)chb®d&9:tH-§dwmdmldeCn A4€mpk®4tuntd of4b6&ﬂ,..- prOvide2th3 3-

. R (NUJ ol Mull) Carbonyphe! seﬂepnrréw tw tesic asEpa rreueowc \he 3cm-
rcrons. 35 "IN SRR S AL C e

(d, I'H C H, 4.74. 4 arboRlic Qidid B-ﬁftfo})unzﬂsésﬁﬂr komeatiiiknes ha-n che mlhcn :
4H, arorra“c H) tau. Exa q:reagrn cthblprreoib@m@ htdtempuruureof 1b0ut 70°dndtheozorml\srs

7- am no- 3- hydr oxy- 3- cephctrtt fﬂ A Sl papr e e
solution of 4 g. of p-ni t3t ;ys cr s8¢0 g [}ﬂmpﬁmgt@@maﬁg“fhgﬁ MMFE tokprou(.c _
40 boxyl ate hydrochPori de- mmotﬁ?]@lm?ph@t)xnetthaﬂell cWas-Eaphat-dicarbanydng.  The 3- :
i ce-acetone bath and ozoﬁé‘%s*‘%tﬁbbtfefdd‘gﬂ#@ Ky Chedé H‘g“stblnht"ré%wuf oyt abguﬂ»

20 m nutes. The reaction E}ﬁtrgﬂt% Wgﬁ%{l (ﬁn g m[:]; ct;::;r

k‘) ]o\)
: . d.ﬂO
passi ng nitrogen through ikbengatutipon ttadﬂg% fgaluo 0 ﬁt@ D bl lttuglrMﬁdS @ther
added. 45 : S¥he reiaetmr@rsmm@(tptrr\eicwas stnrquhetdmf drmmrre‘ Fidere-eephem-d-cur-
i ce-bath tdnperature at 20wy CRminDrer hlofRs - HINKE Mirtes %& ie i ifle Q‘&t"l then be

TN

lm rcuo 2scribdd huun u. oride .hv
pot assi um ifodi de starch téktide’ Ihe‘lrm,% RIE SRS ¢ DAPREALIEnd dbrVARK S Lrville SES.
t he reacti Qn product as (D-phenylghyeylamido)-3-chloro-3-cephem-4-carboxylic acid p-nitrobenzyl ester or
60 an N-protected derivative thereof. After removal of the a-amino protecting group €
and the C, carboxyl ester group, 7-(D-phenylgh cylamido)-3-chloro-3-cephem-4-
; carho.\'_\'llc acid is obtained. It will be recognized from the foregoing descrintion of
i the preparation of the starting materials that a wide variely of anown T-acyl-
; amidocephalosporanic acids can be emploved in the preparation of the 7-amino-3.
65 halo-3-cephem-4-carboaylic acids described herein, - €
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an anor phous yel | ow residue. The residue was crystallized in acetone to . -
yield 3.4 g. of p-nitrobenzyl 7-am no-3-hydroxy-3-cephem 4-carboxyl ate \j

hydrochloride 50 as a crystalline acetone solvate.
50 I. ( Nuj ol I\/UII) Car bonyl absorption at 5.60 [err] and 6.04
l2
—fester—ear bonyl }.utdx.gg-en—-bend-ed— l%l Siﬁ ASO &
qeam) 55 nausrrat grpu9of qogipo@ids off fivs !m:ﬁneo lvheywr%e@ezi

epropos ot b ém,n t %t%ﬂtm ﬂ:,%o%"%

| IFDC\LC[ er r] ) 5 07 (d th ‘%l’l Hh('tE;
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Terr]), 2.4--1.6 (mma f-,!, @rfr(l'@ﬁéftr,km
11%m|c-)zhenoxy%10et arg do- 39 cﬁMgAytﬂh nmdmesarcbhmy# a:trecpxyl&c mnd e pofergi coms g, S
{ :of ”ﬁ met hoxybenzy| (6 refe m do 3 opl%e prese t m e'mon are those
prtepjf'am 4- car boxyl at e | ﬁ #\5 by the f(é%’lugt) ;re#lelgﬁ?ﬁ éo%ﬁc PR BHydrDgeRAnd X is

acet one-dry ice oro or chloro and the pharamaceutically acceptable, non -toxic JaldGheradt3

th yat h. ®zonegras bubbhied df hiriopgherteh@raplof cempaynione f gr M nutes a d thdf
\:\OR n was passed ”lré't g%H[)th - fzomdsxypheaysly s yimidak- x’tu‘fhéOr?O exPaleR s dess
! e. The internedi n)z‘de; b é%w -addiiigo L @ 1 bephémeaat i on
4r§§2§&ur e 25 g. of soduatboxylibiasia) ifnd\t/\gﬁi &?ﬁ&s@?rl ng ’ at a tenperature of about
abofthe OB Thg reacti dn (Hof at |30ﬂhxﬂa@>ehseﬂa!n/@épna¢m Waschigfehda subersdi vel yis

g 5 AN concliny SN ACINBLIE oA Bl AllloR iR U5 BLedpipgliut | on
'mc&i?d' um chlori de.gyff) Gmidep et FniBioxt fr epnes - d &o@mxd edaporated to yield
h&dﬂ&i ineaction pr OdUCt p‘-hérH‘b howiygb exanlles are provxded to further illustrate the present

wabpdnoxydBt amado- 3- iwalrlwgﬂﬂgf%é?ihéﬁ@@déarbbé‘ilv‘!"&t‘@m‘ﬁs an anor phous sol i d.20
"{ s NNMR [err]: signals at mple 1.

£.73 (s, 2H, [err])p-Narob3ndyB7-amiro- 3F}nd'mgﬂé”h@é‘e}b)mm-5«c5130)()$ate Bydrodiadide.chai n
a[rmxvl]t) cfg‘B (d, IH, e[3§€|ora'] S)Olutl%of 965 mg. (tZ mmzﬂquf?lr rslrgyl tepgyl gg % dd%o éia
€ > I H CH) m atey %M NH)
né@ rﬁ 53 (br oa re£ %ﬁhg o?ﬁﬁ??ho us mag\‘m:; (a the mrixt{re w 25

for 6 hours. One ml. of isobutanol was added to the
mlxture Wthh was thcn stored at 0°C. overmght P paduiot Ipoideﬂzgnsllro

|o7chl_‘pﬂd 2 th nyl ) acettemiyt 3lamBodymethyencgephamid %{ gb‘% £ ‘I’é"‘ high &5mgd i on
‘%P?‘ 5(gf p- ni t riSBeRSiAling Pé‘?ﬁﬂﬁ‘éyls’”% ?'p 9/"3 ‘é gZ : boxyl at e
"ﬁ‘ﬁ}cfr ochl or| de hy 30 mmc,@jmaggag,g&eclgqm alguing 364 ng. (0. 5 n1 , 3.6 nmol e)30
‘ofeyleid et hyl ani ne was a"tlﬂted/ 9624 of 4dpeaN, W8 stirri ng at room 25
ipeApePat urg, a sol Utll d@ v {4 4200Ry B520f 2-t hi ophene acetyl
‘ng‘,)L@de I 1”20 Ca on% E&&%n\’@% 6@‘?99@:19\5 QRS 5 (k@) tterofd Xt ure. After
iy urs the ggactlrmm R (KIS d Yeignalsi ak 6.84 @d, AN, evigpassidert, Chhel)rebidue wals
uﬁh sfsdieved in ethyl acetmt éHafd—HhestsolClbi 6—Gds anhShel)istndcedsilfelmy 4t h
e a 59 sol ution &fo¥YAitlHbI - carbonate, 5% hydrochloric acid, and a

ﬁ tmgmai ed sol ution of sodiumchloride. Thexale 2. washed sol uti on was

r dadloand t hen was conpemrdslﬁhﬂdm uewapﬂray -3-eephcm-drachoaylate h\drochlorfrn} yi el d
.'1d':2m he of the "%aCt ! %Q "*)I’S Q_‘PM?& Olé{?m%g;%um a aceto‘ll\re S
gy 2& al liged frorfort i @ ' Db € sol n%or nmmfo' Ree Yhe

" 2ok ty¢ig- thienyl )aca*cmb ixtadre @gw 'tE&‘ﬂ fiing-oediely )(Jsﬁhtanrolga\/ﬂhﬂgxght he

fomlnld@l\m ng spect ral phoqlhwttqne?;d 135 of sodiufn, H%ulft(f?l%ntcslﬁdmal %"E °£ tahlgrg ] eaks 45
ag Ifhe (a3 de AH), racHiae; V(8] ¢ %nd
R e b o AT I T ot 0 A LT e
Rxh‘chln[reutr]) 6. 16 (s.anZMuorplicie vahai msi er Mh ,res(ﬂu9®~ en\st]:lhzkdﬁﬁ a danZtH vidgt er
[Lemﬂé 4.43 (g, 1H3ferf ppitrpenzh’-grins ?rth‘HO"‘a?' em-¢-cpporiide hydserhiogide 1,

:ﬁmg ; hNH) tau. asa crystdlline acetone sol
:phem-4-car- 55 I.R. (Nujol Mull):
can then be Carbonyl absorption bands at 5.60 (3-lactam) and 6.04 (ester carbonyl
sride hydro- hydrogen bonded to 3 hydroxy) microns.
sovide the 7- N.M. R (DMSO d,):
2n2yi ester of 55 signals at 792 (s, 3H, 1/2 mole acetone), 6.22 (2d. 2H, C,—H),). 5.07 (d, 55
fuung group 60 II-H C,H), 4.8—4.5 (m, 3H, ester CH, and C,H), 2.4—1.6 (m 4H, aromatic
-3-cephem-4- 1) tau.
seseription of Example 3.
newn T-acyl- p-Mcthoxybenzyl 7-phenoxyacetamido-3-hvdroxy-3-cephem-4-carboxylate,
¢ 7-amino-3- 65 60 A solution of 2.5 g. of p-methoxybenzyl 7-phenoxy-acetamido-3-methvlene- 60

cepham-d-carboxyvlate in 350 ml. of ethyl acetate was cooled in an acetone-dry ice



40 ; Exanpl e 5.

40 p-Nitrobenzyl 7-acetam do-3-hydroxy-3-cephem 4-carboxylate A solution of -
10 mol e Jof p-ni trobenzyl 7-am no-3-hydroxy-3-cephem 4-car- boxylate

hydr ochl orr de in a mxture of 325 m. of acetone and 125 nl. of water was
cooled in an ice-watgr bath. Wth stirring a strgamsf ketene gas was

bubbl ed 4‘5 t —f—or—Sﬁ—mﬂ'ru‘t-es—%I'ra'-eaf-t-er—t-he—“—--"

h-r-ou-g1'r-—t-l're—5'0+-at-r-0n-
reaction i xture was b“”‘ F’ Fécﬂ"ﬁ‘hc LA V’@d a?é {¥nlr Sn@inulge and then

| éan v\::f ass rog mr] mrxlure %( C‘Ipd EXCCSS
aqueous residue vas sl ur 'E)E H: nlc Y by Ha8ih @l th@Ye&ltion
was separpated and was wastveaenes B. S/mod'liyrdrlﬁwlmhlvﬂfhl ﬁturﬁﬁ:g dr andn@c&ahuroat&dlxr

sol uti on of sodi um &hl or PYe. ”TPh agiépahsthtioR twwcdecynaest efrd edyegs %‘W&E‘é ifhn

vacdo to }ield the react 'qu‘%& hﬁ’gﬁ chipric cd 4t ‘Lﬂgd 5?},”“0"(," opig ’é"rg
residue was triturated (KxG8 'B;Erhﬁdixy@di MAS Ao 8 hérﬁM)é PeE
of p-nitrobenzyl 7-acet aramdrph&srsy .0Xy- 3- cephem 4- car boxyl at e rrel ting at

about [err] w th degonpo I enental analysis for: [err]: Theory: C
48.85. H, . 3.84: N107 g 6%’ ﬂg"?ﬁ;’g,{" #hd: C 48.97: 11.°3.96: N

10. 42. | 6.23 (s, 3H, p-methoxy), 55 |.R [err]: absorption
bands at i 9 and 3.0 (am de3.BHs, alﬂcblda-d)lmm&m ([err]-lactam carbonyvl) and
5.95 (broad ani de, cand estég.l F’agﬁ drogen bonded to 3 OH) nicrons.

15 1 447_5 IH, CH 1 461, 323

15 NMR [err]: srgnals at 3.40 ci’]s q @, 9:Bl—ldr07naaee{)am do [err] 6.55 (s, 2H,

[err]), 4J92 (d, IH, [err])23h£<’63ﬂ(wld2 atder [err]), 4.30 (g, 1H C H),
2.81 (d, 3H anide NH), 2. 5133 8reaqds A gr}ﬁr?‘éﬁrc H, and 2.8 (s, IH [err]
OH) tau. Blectronetric tltratlon (66% aqueous DMF) 5 pKa 5.9

5 Exanpl e |6. Di pher®| e Example 4,

715 (5- CHi enyl ) acet am dol® nfw%g);o‘%g%w?m;gy o diytrane sephom braniie on
hfdHd

Pacetone ~ontalmn 364 ma (C.5 ml, 3.6

of 34 g. (j100 nmol e) of ol
met hylﬁneciepham4 car boxyﬂmate)am wlicthplamG@ wds. addéd 062 gl ehereaMathi dierivast room
added 10 21. #5g. (fmerﬁwr @)solyfio 14 timametsh@ltbigphc (;gercot‘}rie{*}']grgjc';‘lg?‘

; i . of acetone, was_ad f p Lo €.
resul ting {m xture was mixture was fl 2}' h(? %lg éeﬁ hcﬁr&y‘g\:{ d in ethyl acetate
tenperature. The sol vent ai@e eMa:mr\ais shd l’ccsﬁr@dﬂ@&ﬂw@ﬂ’cﬁ3$urﬁluﬂﬂ oft d@ium bi-

resi due was di ssolved i nceb éﬁéﬂ@p@lor‘ﬁh@demdwsatacleqdabletlmfmdlmclvl@zsdc Thc
washed with a 5% saPut i or‘i“ﬁ ‘Bﬂf c?’E’r @" ‘ast"ﬂ’é’ﬁ“ t‘lé’r‘a‘é’ﬁd“%ﬂ‘
chan pro ucl:b)::\(

over magnesium sul fate. ﬁ;@,sg;, g(ﬁ ﬁg,hu tec‘ﬁg'cg a%fﬁ.rg?“ & T{;"
vol unme. Ot standi ng 40 thiergf)addtaptidipihg@okyl- ce?;hé:ﬁﬂ(ﬁrbbk}ll&eny hapet B dor owdng

15 met hyl enecepham 4- car Beseyrilarepentisst i ng at about 132-133C. preci p| tated as
a crystalline soli s, b SSOLAGANALT oo SRR RLLOR sRakRe R 206k 6 r
5.65, 5.75:and 5. 931'[ bl sl Bk @m/r?mséﬁpéorw‘ﬁr“(% R

(am de 11) 20 M. MrlglngDCl,/DWSO dg): Srl‘%réf)k at 6.54 (2d, 2H. C,H, _}; 6. ]e()lrl(b ]ZHHsl%e chan(:
20 NMR [err]: signals at 6 f EQ;O[ . ger&s %H (gt G, 31—
4.83-4.65 (m 4H, [err] [ertf A "é‘“?]*j :})é({@}? 3.4--2.65

(m 15H, [err], ester CH and aromatrc tau b) To the solutron of 8.1¢g
(16 nmol e) . of the a®ove ester in 80 m. of 25 Example 5.met hyl ene chl ori de

dded 1. 57 1.6 m. 19.p8N m’r é’“ﬁ’r’i‘ mg-qgrboxyiage
(351"t e) of Phosonor oy AERAATITRE- Sha AT BB PR i

for 2 hours at roomterrparoa e amng r\\aan Ernngczoaea dfkeile lgGLw) u@BlLd

bath. The cold m xtdre vvagrwgleahtedolmutm f<8‘r"ﬁ mlmftiur sl(bbllsmf&nollheV\nc{!dmostmr\mrm l
re ¢ cSsi \ S

Stirring was continued fdpaR WOS rilﬁg%ﬁaé e Rueaus g¢ “‘tyr“ \ie NG LS '3!‘]

laver & ard

7- ani no- 3- -30 et Rl ach ARAT foraal RNy o odlfhxydm 9%l Phd Wehed QLOR
as a crystalline pre- dricd ana&vmo}mtécairem.‘meo prdnduret nma@n fprnbduetr ada andt. 1lhm

washed with nmethyl éfe chl's Sﬁ’lt$e1 %fhtf"?‘é&: HrTiEet “'”I%f K arcgs%@md ‘{0" eld
(percent) for [err]: Thedj - OlgR-n rthd oo T ‘T IE-Fairborgate cligng at

Eleinental analysis for: C,;H,,N,0,S:
Theory: C, 48.85; H. 3.84. N, 1068
55 Found: C, 4897 H. 3.96; N, 1042,
[.LR. (CHCL): absorption bands at 2.9 and 3.0 (amide NH and OH). 5.63
; (3-lactam carbonvl) and 5.95 (broad, amide, and ester carbonyl hydrogen
§ bonded to 3 OH) microns.

(4%



35 Found: C, 60.70: H, 5.02; N 6.71; d, 8.80.

35 NVR (DM SO [err]): signals at 6.45 (ABq. 2H, [err]), 5.00 (d. IH,
[err]), 4.68 (d. 1H, CGH), 4.60(s, 2H, [err]),4.44(s, IH Jerr]), 3.10( )\’
| H, esterCH) and 2.61 (s, 10H, aromatic H) t??,} c) The
*ng_é..exommmpham,eat%hyfachlldﬂ salt product 2 1 g 40 15

sfd ol ) was di ssoINede ruzoxg n‘gndleon maet (Rasral 7- aﬂdmﬁdaeCﬂgluss @mwa@ 1ol ed

el Pt an 40 acet one- d 'tb‘a é 4y brstsb| @), i h3D (4. hidd.cEJH), 28l ut i on
L % nminutes to forgd e1 dq%" JSRI e bt e e BB bposed
y Widissi ngsa stg eam of pxl sur dl ox gas through the reaction mxture for g

wn’glem‘Wut es. Thereafter the reaction mxture was evaporated and the residue-

“foriturated with dieth Exgnep!

R ety 7o oA 0 P BER@;&;?E’@ gl Sy,
hydrochl ori de as a Cmglb)tlﬁietdphen-gahﬂbdxwh d (i 600 of ﬁktgﬂ&{«.sch e,

2H, [err])10 5. 4.5 r‘hg HO {"Elple of diphierybdiat c)mctl&nQ«iZd 4he( rrpul(lridﬁmxmteﬁsCH 10
and aromatic H) tau ag i, fb:ﬁ&f‘tmzszg,%mygs& ST st 1o ano
5.70 ([err]-tactam s3R as washed with a S€SbR{, QMM b NG t g"f)ﬁc&rons
50 W (pH7 buffer): and_dna:kovzﬁﬁa nesi jésul{a&rﬂ" edricd50utidd \eﬁtcbﬂmfrltkd:totalqtnﬁﬂitl on
([err] aq.15DVFY3: ti tod t 2.4 05 %‘v\‘dﬂﬁmgh\l -127@-thicmbhestingdolf 84015
ng. of diphenyl net hyﬂ‘ < 31%151?{5 ‘"% H?/EE’P’EM&" BeWiap Aethost Barddidh atespitped s i . of
water and 10 . m . of acetone was added one gram of 55 sodi ui m.
bisulfite. The m xt LlRe(CWamfm)r#bsdrpawd P8GO a9 GinidenNogheiss.25. 2 eid/5.93

55 chloride i n@lo m . “%\'g@t SHer ard amidsdeabely s pirtrsetivelph endr 6&2u fenidea d) 2
stirred fo2 4.5 hounavRicbeDsikRIPE Ik ¥A Bq.a0d L a
>oxglelaced pressure. The l(résfiPdlﬁ‘{i!ns—%las —dH&sd\d)t}.LqedH;)rcu yﬁa{]ﬂfgﬁﬁp %Rgﬁ,iaggfate
"é'hﬁfcﬁg aqueous [err], SotDi stierofH and a@matic H) tau.

: lu 46ck 323 To the sol um bi car hgnat e The
lo€itldiyi20 acet 3% e Jsayer xms_,)lﬁlgra‘la%ﬁs&&cfpe gfﬁ%jﬂag@gw TE%OIV\@SF &e ab Ffsw 1d: Qrgzlj 13 ' ed 25
iI'Cu'Pi‘ on was evapor a!t ea L ardole)hd phephatues ﬁdhldt:hlbﬁdcedhd\kdahuﬁtdiheﬂ‘ur& ®as syitr
“g of di phenyl urs 4 ‘7"1%{5 CHPEH B ugmg)‘a %Sm‘ﬁbko@mh dn(rf-x qBer bdth
hl

;&ﬁ@ﬁam4 car boxyl a Qom ugdmrl;rm ¥4 Eﬂ“)whlcﬁrp %‘f w{g% Sty frmﬁxé"df])
nBad® t6s, 2B [3rr]) mchylnédpham-d-carboxylate hydroe lﬂfc e ))sl : Er% r]) '30
rogwq?A .46 (m 15H, Ciritpe; Tﬁ?@éﬂ“%%ﬂ“ar@m&dw@sﬁdﬁ wigtu melhyRne (chlotids @hdr m) :
@9@91‘ tion peaks at ‘2‘“@'“ de NH), 5.6, 5.73 and 5.95 ([err]-lactam ester

and am de carbonyl sucafcﬁ@ptnw }rc@rnﬂroﬁc% rﬁ@m@e 11) 10 ' m crons.
To a _sol ution oﬂhdor2 S0di i Cl, 8.50:

'c'l”k[°22l2 t h*2ny®) ace § hi 4Ck 88Boxyl ate in 44 . of 35
_§ldeYendinmet hyl for mam El\g ﬂ’q adqﬁ g %g(’“@(f_\}%ﬁpd%phﬁr'@é ‘rf%l‘(%{l"hﬁp r(
InBX+Use was stirred fOﬂndl25I BOLOHS afmaki® PN Lnpera ur'e ahd bsu‘i into
an ethyl acetate [err], aqueous hydrochll orlt(,:‘@gm d 15 m Xt ure. The
et hyl acetate ayer sems 1thh\”t€hﬂm‘]dc. lﬁlyt(h‘rol}ucl 2lg.
15 chl ori C4@CI4 , waéﬁ'?‘fwﬁz“w‘% {ﬂl"% %n lﬂl‘ 'ﬂ@ﬂd gjiﬁ’ HiLigR aggmisdin amat ed 40
aen vacuo and t he pr égugbe mr«.yxs&ﬂld: bz"oﬁ &hf’ cco Lécu[;m 5. 'l',] léf‘dﬁ:d
p\%‘g r“ésvvl) t]h col d eit Iﬁ&g'%&gﬁﬁg?aﬁnﬁgﬁmltsdzdd;rﬁtggtxtcyulsrgggr?tca%q:qgnnn ; h i ¢ u@rba )(/:ISI S
nt or dkerrlic 2R g" as jgurazpd0gth diéthyd cBds
lu?@g\las B h)d'rocl(ljlol‘lgcgls?ft.firstdlllflenu#%l dmra).}?droxgé c7]7hem wdrgptzgte N, 45
lB\MlOElh\CI 6 91 NI\/R]\Q‘ ¢ gnal s at 6.49 ABq 2H, [err]), 6.22 (s, 2H,
ll?!flﬂo 5.08 (d, IH r‘ i’i‘;zgg%@s t(ﬂf{miq 2419 Hz)3593-42< &, {InCA5Hind err],
ShENeH, and ar omatk qofi om, db\;‘r glk “‘ }ab‘é;(f)tlon peaks at
eda);(nam de SMHFY 5. 55, Ster 2araonit! besPldtiveh) microns. [ Sy Wt er
theftisgdtde car bonyl s th’d7 BUTM‘(@ *db'”lIlz) ¢A1580.0ns. U V (d| oxan): [err] nam
275 nferr], [err]=8 (SUm"fi_‘k'é‘hb‘I' 105 (6050 pg- tRY Bk higrglably groups a 4.5 and 6.5.

[ 2- (2-thi enyI ) acet am d[)]’l‘o?a-sﬁmll@rf &r-gdo ﬁﬁp&%EhénﬁﬁElpg)?yalnﬁﬁo% hy rox\ 3-cephem-
o 4-carboxylate in 10 ml. of water and 10 ml. of acetone was added one gram of
55 - sodium blsuiﬁu. The mixture was stirred and %00 mg. of wp
| thiophene-2-ucetyl 55
i OH), 5.63 chloride in 10 ml. of acetone were added dropwise. The mixture wus stirred for 4.5
vl hydrogen hours at room temperature and was then evaporated under reduced pressure, The
residue was dissolved in a mixture of ethyl acetate and an aqueous 5°, solution of




. ‘d—.
30 . thionyl chloride)

30 To a sglution of 1.9 g. (4 mmle) of p-nitrobenzyl
7-[ 2- (2-t hi enyl ) acet am do] - 3- hydr oxy- 3- cephem 4-carboxylate in 10 m . of

DIVF (drled over a nolecular sieve) was added 950 ng. (0.58 nl., 8 mvle) f.rs

freshly dlistl I1'ed thigonyl chloride. The m xtured4pam3stirred at room
t enperaturie for 6. b n QUU'F% " Lpdrd(c r
acetat e, The m xture was d‘% rf(ﬁrg u % }‘&Fﬁdgﬁk Lruldue‘lr IQQR\hthnér
of 50% hydrochl oric acid Ianyinw agsaﬂ Udli At Ol ing Ol LI t7H{ D(2-1@fe n S 1 st Glnd- Rydrate-3-
The washed, et hyl acet at e wpheut-4- an%abwfl | tered and evaporated to dryness in
vacuo. The residue S tryLur vuth eth ield

O - ,2H, a-CH,), 5.0 (d.
p- ni trobenzyl 7-12-(2- thl?géi# ﬁca.c )a'ff'r"]qﬁ f I]Lﬁbér%ﬁa%gég‘;g }z{@ pﬁ@f&{ tc(q{
as a brown crystalline soli dndllﬁ'gfumll(;l"g:lil ng at 164- errd M .63 573 and 595
40 El I I rofqsm prption ( H, 2
851 O, b 18 Found. (pc,é“ﬁ Eg)é‘-a’“qsﬁ“L i g areggh) R 665 (amide 1
(Chl orof orim showed absorptlon Bands at 2.9 (am de NH). 5.59 ([err]-lactam

45 { carbonyl), 5 75) (Ieszt smutmardfom/b ) ofadipheby@2thyi Z0(3ghif farﬂw‘d:slmldol -3-
car bonyl ). s SI Ll "If"‘ 5,2%’5%"21T§I!5‘? “=‘!‘I III?S B foom
mexi ma at jerr] max 235 ﬂ;’,,ﬁ “ﬁlus oo o, I FeRiofid acid
[err] = 15" 800. Thejgrass rﬁiﬂ&e& Tk eify) hﬁedtam gluwhs o da“ £Edd|‘axI[thﬂn0ifo
493 me. 5P NVR ([ eshidriy asidowsser wid Hsedaffhed(%@ SQMB on was-fonf @Inaqd)l in gicly

5 t‘ésxfaéﬁltfrég,r\]’z)she 4\wiI9cold

s, 2H, [etr 50 4. 99 they prodycd cpysialiized hloxg ¢
gq 1H. %err}g 3.45 (d, Zil‘%ldfemc% JLd dwly'eg%! ?i} 7H, aromatic H) tau.

Exanpl e 8. {p-Ni trobenzyl E?Iemer{tﬂ-a(xaysTsh(Ipe-nw) for C,GH,,NZO S,Cl:

| ) acet ar ni do] - 3- chl & o- 3- ce 4Lc Sixyl. 14 p
55 To a cobl ed sol ution gy g * 00.A3.¢ i

us trichloride)
,Q%Z(I( 24, o CH) 50

7-12-(2-thienyl)- acet am do]d, ?4-r9e 4 oxy Ize (nIiI _._\

DVF was sl owl y added 85 ny. est@r OB mI!d @roaat@SHmI e) of ho}sqp

trichloride. The re&%ti onl i A& BE): vikeoraliang £ aftmideq NI, Hﬁ@-r 912t ‘“’Id0319r?
ester and am cxrbon) §) an 6 60 (amide niicrons.

tenperature and thereafteyy, d,oﬁ?) A max 275 my, 5_8700
1, 461, 323 the reaction product m'xture was wor ked- up by follow ng the

recovery pto- cedures descrlbed in Exa
pni trChengyl 7-12- ¢2-t himHiepennd oy gf”ﬁmny@aceﬁwa)3§h!e@p3n@n5%-eawawgﬂwama

{
The NMR speéctrum of “the pro ‘dt'iomsns U Aol tb P0G DL e A do

and with that of the pr Odlalhytdr(ﬁf« 35ephcm 4 ci pipleein 710 rhix afMBIMF Qdried over a molecular
7- Phenoxvaget ani do- 3- chl “05)3‘“6@ a@’é% I E‘"‘é?l?i) FRglY 6IM" tpigey! chioride,

chl orinatign procedye Of %Mﬁ@or " a5k mur B %ﬁﬁ :I‘i?a IIaid "0 .
- chloro - :3 - cephem - mud}‘\ab cﬁlo%ﬁcn@érﬁlnaﬂ ekt ot spLa QBdJSmlﬂonde
trichloridg. The p-nitro- 'b‘en»zl udeswmetgnodptwmsrflemwm clhyp 0 ditodenos lngg
10 wi th hydrogen and [err'ilhc ’@"Cﬁ"fﬂ h‘% g fd)"rd)@ IPO’E Ay 12

. . ny d(,CildmI m-4 (id xylatizl a brown crystalline solid
acid anti bijoti c conpeund., 6° -

(2-thienyl)jacet am do] - 3- chI or o- 3 cephem4 carbox I ate ﬂw a 15
Oxal yl chl dride Elemental dndl)SlS (percent) for C, H(N,0,S,C

15 To a soljuti 031 of 439 ny. {3 nﬂi‘)ﬁﬁ) Hof3§§ nt § o b&hzids

7-12-(2-thilenyl)- acet ammolc@o I§6 sty et GRBHE méamrd@cm/'}aaﬁ@ NA).45. 9 (llactol
DVF cool ed lin an ice bat h wasrbaddkd. 78 (opwicsboyD8indy é ¢rO7s (ainide @rbAByInMDI €)
of oxalyl chloride. The r'éac‘f’io ORTRCHE (MEO“I%I“’ Wé’ti‘ Ba8adl for 4 hours
at room tenperature 20 aad lWﬁ:g“f; e,q,,ppurg o(bnto a m xture of aqueous
5% hydrochlioric acid and Hichydss spcuru:ﬁﬁbl de aduet shblved @mgdniuiar loayeHIag.
separated and was wsshed %@%;} fR(l'a gt&lﬁd i(ﬁ? §%Fr di@l” ter e &k

a saturated sol ution of sodidlm, ILI rmg_“ I’H)" (G ’arﬂf A3
evaporated to dryness to yie 'd t'hé reacti on
Example 8.
p-Nitrobenzyl 7 - [2-(2-Thienyl)acetamidol-3-chloro-3-cephem-4-carboxylate (via
55 phosporus trichloride)
To a cooled salution of 439 mg. (0.93 mmole) of p-nitrobenzyl 7-[2-(2-thieny)-
acetamidol-3-hydroxy-3-cephem-4-carboxyvlate in 4.4 mi. of DMF was siowiy
¢ added 85 mg. (0.05 ml., 0.63 mmole) of phosphorus trichloride. The teaction
; mixture was allowed to stand for 4 hours at room temperature and thereafter
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product, p-nitrobenzyl 7 - [2 - (2 -

t hi enyl ) acet am do] - 3- chl or o- 3- cephem 4- 25 carboxyl ate as an
am)rphous solid. The product was obtai ned crlystal line 25 by 1‘3/
triturat®ng thel7amor phous residue with et BdPI3%i o1 d 360 pg. The—iwnirared

wRRQEFrum  and NVR  speedactim pofud hﬁxmreyshahbtkneupmdumt\\nmerle EGQSt\sbre nt
~widhert he spectra of cadttrhied#t% wedvintRxpnplf 6 taray -nitrobenzyl 7-12-(2-thicn
cn

ydroq 2 (2- Thi enyl ) acet*85iH r}Ff R E}‘ o\g‘ClllRl é&‘fi'“(,f’ the ‘;“’d”‘}

30 To a solutign of‘E,‘l ple -/( Hﬁ@' &y f.bmg 1 Pbbenzy 7l 12- Ltpt;(lxeurtllylo)
J.asetam dol 8 3- hydr oxy- 3- cephem4 car boxyl aEeunnprhc 300 m of dry DMF was added
s gH( 56 mmol e) of pho E0r7l:ll§t1€t“l’ | r: e az:rji%fro Brﬁp uéqef() mtrhg::nz(lhs hc\ﬁ@)«
SEISrJSed at room tenpg ?'?ré: 6’“ ﬂ]i-.”rb gphc:ﬁh C%G‘I\ld ?1& g‘p?& HE@\»N’Y@ shollAbiue

bRt AR 3 10 M XtHéRurRt. ehdyp-niec8tmiie candgroBi a¥as adtlotd Eb\onlg(ﬁ'ﬂgtﬁlﬂlphﬁse 10

“was separ aOed and  with I\\(Béecwash*ed"or BeEatcedtoyidai thh hetlerpcephelogtpianly enidr
sium sul fate. arH@iotf AEHOBRGani ¢ phase was evaporated in vacuo to
“‘ ‘%ﬂ;g)s The crude reaction product resi dt@m ||gh| ng about 9 g. was

s Fdolnd ed by chr omat ggNiaebsnzgvieri2 5(2>()uegy1)atetm. JSachiped-3uephag - 4e¢ahyixylatc (via
hlan«etuafte heéanelf(SS 45 Oxy %l %t%ﬂfeibhe ua(tlee) s_.evapor ?2(2 ”t“enyA) 13
idl’ @SS un reduced grlr?% é ta cpmrﬁ£ tng coole(. in an

e ?0132 thienyl)- dpaks ordlf chl6fAde.
obt ai ned crystal | i ner Hayrcitcmlon ntntme;tw altohed dcv dndaﬁurduboum tathrqsbmete hraetrher
U V. (ethanol ) 6”1322’@‘?5‘ ”E"O"’ 9”"*‘% %‘*‘ﬂarﬁsﬁf’? L el St TRbEaR 43
([err]=12 (X)) 45 § QHRL YR 5 sbealtadl @10 bPLodhrt Elloride, The

45 Theory: C, 44, 6]u,ds ,d By&0ivadNdriéd Gihd Bﬁpor].l4d 84.d deﬂdo w@d tﬂél r&&lloH
C3,03:08N. - 7.65: Br. ptddu@d.p-iNrebemayi ngﬁe't (- ﬁ@sfb'l*iaq?@@“

b t
. otk si gnal s2at 6.219 3:4;’ EH‘StLgta phog 'deAggez f: ‘Zfrg ,l 4%
4pd 5(g9, 2H. a¢ster-[erg J rum d NMR s Gthe lefysta ﬁé ucl “donsfétaiMuvit
agromatic H and O 66hc(d>pcti’al-d:f dptecnu} aterial. 50 tau. The above 3-brono ester

was de-esterified in the follow ng manner_ The ester 545 ng (1.0 mol e)

was hydrogenat gd at r°°m ShfhWaSethias tf’étt 3'&1 5%4%@ € §ei®f 30
e et 3, S o | PR T R L,
iltered and theacftldlnﬁd’oaﬁ-ﬂa)cﬂva dmhentmmrdex;l‘nedru’@edﬂ féassﬂme \taea@htyness

‘esm' - resi dual  prodifor Charmale)ial ghespeeruyiriroraHe LK thfétdﬁe?n Dy SpUSIBE g

1 o0 overnight. hc reaclion niuxture was urcd info
n c %I‘ cent) Of crysi m i‘gé Bwéﬁe and water .md lhe or mu. hase was separated dnd 35
t hi enyl acetﬁtmlaptc‘p n&i’l\omh&hﬁﬁ'p I rded ¥dsiugr a0fa@d, The dryed
\'Ejhe’@trmlonet r3sc tit ratorMIC(pﬁﬁe @y o gt al el mgtgum}}ow gss. Sh}?vuedj: rﬁa&)cpﬁt'aprloducwledkiuand an
i 11139% was purified by chromatogruphy over g of silica gc usmg
ﬁ%ﬁldént mol ecul ar \Aﬁ‘ixg acetate-Hexane (55:45 viv) as elu nl&d'in p%ﬂ# CE“ u4s evq por ﬁ
7§ 7- 12 (218 40 dryness_under reduced pressure and the obkh& | Qﬂ- 1\3 40

Wmresolid ar wei ght = 4Q3umidos 8B Ring-3-adpadygicsrboaliae | vals eshtfindd Eesml]m& bd| et-hyl
etherate: Teory: QGurdige gi;dry pgsidge @8h dithybetder.  Br, 18.15. Found: C.
41.29; H, 3.20; N, 6. 8 , ear magneti c resonance
spectrum ([err]) ShOV\Bg%SI(%%Oi) }at?ﬂaé %3(:{:; &h:glm 5 ether-[err]),
6.68--5.86 (m45[errkle emtl]analﬁnddlcduted! LonQBﬁ’éﬂ er 4) 4.90(d, 1H, [err]) 4
:{3(10‘*“2‘“63 (mys 3H, arona ?“@'J—i)t éjt% 1%( § c% M—é tau. Exanple 12. 10
W 120 (22 Thi dnyl ) acet Ridol i Uelos G,ecrenm m@fdhqm«ted Gl &t 6.21 (s, 2
10 To a solution of 32;:-ay,), £.88 7ABaqTle)C.0H, p4mtdr| .|-h (5.2H ( eerliteny| )
5 acet ani dol - 3-fydr oxy- @O(Gebhéﬁ'ritUéaﬂ'*bdxwl('at'é* iaFpMQic r‘rl) angyf. (‘(h(ét' V(Cerr& H) 50
'hl)o&lhgle wagy sl owly add®l an equi val ent anmount of

(12-c8l oro-1, 1, 2- tri f I TeLp&LRYImelistt kyd @rdsrarficdih theT@RG iGN AIrXTHE R cMAS
heat ed for 30 m nut e%ﬁmrgjer() gpewtcl)e ag Hydrogenated ef tagm @meleraaise tnhemret/atptbp at ed

p 9% ium-on-carbam ¢; A 1y ! Slg
to dryness in yacuo. “r;r:rt‘ ¢ nc}“%c afe t.\apor.xtugander rcd T% 5&??; to &wt‘:cs\ 35
-Gl (acet at e- viat er fs.ta at BT Gval NPt N &0 A\ RLeBir 19 arId 180 mg (4

ld 55 pcrcmt) of crystalline product, 7-[2-(2- thu.ml)dulamldol 3-bromo-3- u:phtm 4-
2.(2-thienyl)- carboxylic acid.

©was slowly

Yhe reaction Electrometric titration (66 percent aqueous DMF) showed a pKa of 4.4 and

nd thereafter 60 an apparent molecular weight of 393. 60
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organl c layer was washed with 5% hydrochl oric acid, water and brine and was

then ydried. The dried reaction product solution was concentrated to a snal |
vol un!e and n-hexane was added to precipitate, p-nitrobenzyl

(7- 1% (2-thienyl)- 20 acet am dol - 3-f| uor o- 3- cephem 4- car boxyl at e. (/
20 The ester group was rermved by cat aI YE&CJ gtydr ogenol ysis to yield the
3-fluoro ccpha 3 132 e a)—p
7 - 42 - (2 t hi er’t t:)acté:ttahmdbLular \&nglnnrewhyl sul fonyI OXP/ 3- 25
cephgm4 car boxyl cntdl analysis calculated tor C,H,/BrN,O,S,. + diethyl etherate:

25 Ta a sol ution of of{fﬁ & 459 ol & gpgf;nl Br dbddizyl 7-12-(2-thienyl)-
acet.am dol - 35 hydrmylea-;ﬁmhtam&mﬁadeb@xwuat anm )Sﬁb»\rm s'gﬁils ar§/8 (1, diethyl

)
di metjhyl acet am de  ether-CH,), ether-Cldai de. To

—hebb e
the jsolution was afid¥t ”W‘t‘ﬁ”e?t"r— r"né‘“r}n‘e“t@d‘di ‘vﬁ? ant P%ﬂd%t“ﬂ‘étjr‘fe | f onyl

chl or!| de and stirring was continued 30 gyample 150r 3 hours. The reaction

m xt lSl're wagot hen takem|2-(2Fhichylaceiniiyd)- 3aMidtR-Eephem-4- carboamcand the soI utmon

¢ ch orld&.
uoroethyl)

was Washed with a satrgr'atsedu(s‘obiuﬁﬁomgow L odiah OfcmhlUPi’tpey' %‘j
2

gaboxyl
or ga | ¢ phase was déq}%{p ?a%-lgg/g]roxgn equiville nt am%h@tfs?orﬂélél%k: hq)oro
25 the reaction dith d)Hﬁlll\e ni'h%tr'c'&&ton Heixtdrd
purifii ed by tpr eparratulxvtmd twhak Mheh aygiortdd oAyeer iaphguooMhsicsidaaw galissoisidng f as

el uti on 659- et hylin ac@@cm@phe&j@gr@etatc -water and the organic layer was separated. The

35 The purified tigde; Wﬁm SRS B DR Re sl e AL

conposition on m %Qih@aa nd Si-Bexane was added to prccxpltdte, p-nitrobenzyl (7-[2-(2- lhnenyl)—

30 Cal cul at @d for a[:eam]domﬁ&vmrw ceﬁhem%aﬂfs‘vmdtbt 3.46; N. 7.59; 17.38204(

Found: C, 45.74; Fogrgy [pmovegl Fapl! tlc hydrogenolysis to )lcld the

40 35 The nucl ear @ﬁ f‘tpg‘“t”@g% Rt %d' ﬁ'em’f}um and the infrared absorption
spectirum were in agreenent with the strEsamped3of the product forned. b)
p-Nitlro 7-[2-(2- thDe’nyN)taxbeltmlrﬂ ddd - Bthhlemfl)eC%efﬂheh méatsti&wylpw e3To 93
ng. df di cchSOhexyI " t‘g lolEmme oqf AGS Q},tﬂ d 45 25
over jnol ecul es si ea\éa§mmer33h P 650 0D e&mﬁtu R

been 45 drivec iaddedaCuel.abf Eiiacﬁyleﬂ'ehe:xm X Tor the Wanutist |Wtseelddf:d)rmtten !

m nutles, and 138 rmg)fonc eqmvalqm metlh\pqspl{mgn ridg and [sgmng (vgs contmucd :
thi erfyl ) acet¥ni dojgg- f’ﬁi{ﬁ nCerlRRhd ok B lahie Lllodini | 81
acetdnitrile were mhbew ani asm w ueepmsti Shi fab@0td @rynbssnedllobtakhe :
m xtyre was acidi fthedc loadgantiwnnmocﬂurdl sutue rdsB9Q. FIEE |, reaqiidnt hods® was !
resuliti ng aci di | flge'qmn 6 A1, ’épﬁlf\ﬁ%we‘*t"rﬁi’t shfoRpipraRiyhor siciiest esingpyfpre |
proddct ~ 35 50 Wa %ﬁ;;snéd monﬁolbﬁ‘nde N (RE bR Rhenta

prepgrative thin I@y@bm I‘d}nniaicro.mdl)sm tography on silica gel using ,'
et hyi{ acetate: benzene : of p-ni tro- benzyl !

Q

showdd signals at 6.15 (s, [err]). 4.97 @ gg r
[err])])), 4.20 (q. 1H, Thernu af 8’482“ d€5° #ce [sagat a frared pabsgrption err]
tau. IFl uorine NVR SPECtfuq wire dn qgspeme g" M‘é‘hc ‘Efélf‘& i 4By "“’d“‘ﬁ‘?"fg’ﬁ%S 60

| -ourjd- 477.0455 b) FNR@MERL2-HLERNMBcGaldoUk-atd@e3cephdmi-Qddbryleund -
297. 4344 Exanple 14. T 93 mg. of dnuclohu)l 18-crown-6-¢ether in 15 ml, of acctonitrile dried

B0 hR@Es Lllr ghRduct wasi

7-[ 2-i( 2- t hi enyl dd'B ”vN Joxyl at bt d
| . [R : (absolrgﬂg?/on pea %cl:’ é? 252 ﬁd’% 4§acn§p£%rg§t?£j Oi(ySS © vvereN('\)/R ?I[ g(rib])
£35

;
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RECREE N e LT

tirred
To 110 nl. of et RANRkroBIHIIER. (G-(2 Othidth frc GAMBEEn B PELIATb DAL A M on
carbgn were added tﬁa)ongmmf‘t il tiee0l@n@\ ere then added. The mixture was mmd for

7-12-(2-t hi. enyI ) ac'e!' J’B*‘f’!‘ubt“o“‘?}i"‘@ephé‘iﬁ"@c@fr @Jblk?/l‘étt)eH(‘H'heJ et ur €
was Hydr oge ted E{f P% hch ﬁ:"“ﬂh‘? h‘?hu’:} wcled with ethyl acetate. Pure product

ll om the ¢ vxlract by preparative thin layer chroma- 45
tography on silica gel using ethyi acetate: benzene (1:1). Ten mg. of p-ritro-
benzyl 7-[2-(2- thienyl)-acetamidol-3-fluoro-3- -cephem-4-carboxylate were obtained

I.R.: absarption peaks at 1792, 1740, and 1685 cm.™!

58 NMR (CDCly) showed signals at 6.15 (s, 2H, o CH,), 497 (d, IH. J . <H. s
C,—H), 4.20 (q. 1H, C;—H), 3.52(d, IH, C,NH), 2.32—1.7 (m, 2H, C,-- H 0
tau,

Fluorine NMR — (d. J = 10H2).
M.S:: Caleulated — 477.0465 .

60 Found — 477.0455
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The resulting mxture was filtered, and the filtered catal yst was washed
with 10 met hanol , and the nethanol washings were added to the g
filtrate. The filtrate was 10 then evaporated in vacuo. The residue wa

di ssol \{gd in et le acetate, and the ethyll,4té33ate solution was extracte
e a us—soegum—hiTar bonate. The sodi um bi carbonate sol ution
was washed with ethyl acetat ered with ethyl acetate, and dilute
aqueous HCl was addéedizmTHe | ayerefeethyl acetate was 15 ' separ at ed
and evaporated to recover rg% t hi enyl ) acet am do] - 3-f | uor o- 3- 15
die hlem4 gar boxylic acid, shown i oautogram to be biologically active.
'wgg\ n:pl e 15. p- Nltrqulgaytlcd?_ 2870345 3- chl or 0- 3- cephem 4- car boxyl ate
"$fydr ochl ori de 25 Found — 297.0344  To a solution of 500 ny. of p- ni trobenzyl
7 [2-(2-thienyl)acetam do]-3- 20 chbgg,,q,1§1‘pephem4 carboxylate in 6
of methyl ege chioride,. \»@ﬁm?e@lﬂﬁdet%ldam -fladro- 32a:hdm ﬂlcrﬁéldand 237 .5
"l?l ﬁghosphorus pent achl s it ceml. Bheiethewad Rhd A3 mExe | :‘;\ﬂ@ s dmamgpiﬁ?ﬂﬁ'{i&?
Thygrature for 1.5 clmbom yere dedi 8 8eéi‘f %:};OF?(% t: it
Jnﬁbw‘b [e”h%j and 0 6 pARTA é’dﬂfe WETEr e e chual (3 momasheaedth

dcssé\‘eﬂng a Stf rri ngncfﬂ{(éson‘lm Ghd mahpmmdugmingq penmauctnggﬁp |Itrate The filtrate was 10

“Yd "no- 3- chl or o- 3- 1k cvaporatedgie piaeni Idki‘t olved g ¢ gyd‘h"m"l
Loq Vgdnal | i zed from t hestyle elh o v s . “tﬁghe$‘2§q“°° s :@imgﬂ %{,%EEa“i
Sweatipd with col d mechiNBRE CRI Ctlrwae Chdtienl. Vihe| layeP@Dethry]. acotatet wes
‘%% al i praduct tmmgmw é\hp evce@npvosrpttowcrn Td®- (%%Gﬂxl)ag‘é?’%"l ﬁ@“f%‘éﬁ‘t 15
' ¥Yentht al canposi ti eepHeord-gagharylic aFie ghoyn bydioagtoema to e by K216 34: .

17.45 30 i Found: C, 41.14: H, 3. 31 N 10 44 CI 17. 29.

30 I.R (nu“ol mul 1): showed absor t|
nyioX¥ bohy | ) and at 5.78 (Fb'§‘f’€0m i{ rggﬂ% nz‘H’ yf( ?—19% d}j)gﬁ amisdioved
(ﬁhﬁﬁ‘:ﬂptl on mx#dﬂmm [c(ﬁwr -3-0&% Q}‘lz{t m(é[lﬂl’dif]mt}ily&nSE}O n(féSwas addedNSrM =

Jdcktemidg) : signal's at &y 9\7nd6r& maem xﬁgarofb OSPMBHS MMBL tmd¢4T-!’“ ipp mixhprg was 35
it )2 SHELG D N

th ﬁ:’ltéo 3- gl or o- 3- c¢ »HL‘%" ?n‘\:l ctapsrﬁkrdyﬂehﬂn 7Q1fmu7d§0cl'l‘l§)‘o3
of p-ni} obenL 4&%@@1-4 n;:h}o@hlond Grysmlhzed3l=ooe heem:wo"cfalﬁ te 25

!
tbyd»btamhl oride |n 20 mrbducofast fdteredhy Q}htﬁw goldy ﬁa‘hélemrﬁhb"dend:d % nol
rodee ¥etled a suspensiBh %F"W‘BW‘W@C Ropdugh e f%ﬂ% PRI i on car bon

T oaraIYst ing20 m. Oﬁgr&%hé\@r@émﬂ&dmb&ﬁ:oitr&penﬂJ,@llm,(waﬁmydr ogenat ed under 50
+ R¥meafal hydr ogen at roomcot\ermenalmrel 3. 48, if.JHut €k. l7?§1e cat al yst was

filtered and|wa@hed wj tHeu H“Wa B3Rl 104 § an yashes 4%
were combineq and evapof§ied: “‘l% dlsorpiign deg Pla |sso"%(ve%i\‘\?n a
45 wat er - et hyl acet atre (pfi thrfer)a;n ddnadsqrbt nonaml;lmured to pH 3. The i nsol ubl e

pr oduct was4ii | t er ed andnthtS%mut(eellJv&OQ)h ac pr S

dried to yielld3115 n:M8f (N ﬂ‘iiﬁud %‘“&ﬁ% (? ';E;%Eéh@ SE'é‘%b ik \iNg a%:'hdﬁg |R 3
% ?‘)0" absorpti on peaks aft % err actam car onyl) and 6.2

"{car boxylic 50 aci d) .

«80 NMR (D. O-[err]): signals at ‘ﬁA%ﬁ!o(ﬁYA@%m he[:ﬂmiaa}boxﬂ)caﬁld( d, 1H [Jer I’] )
oande "614 (d 1H, [err])Té alolulibaVof 150hhg! (hes fnew)c) o bsorgpeizgh’- nrawp OFt 60
'”h nfer4|0] [ 8cefhem35@rboxylae hydrochloride in 20 ml. of tetrahydrofuran an

i—c 3-m of methanol was added a suspension of 750 é& re- reducig h\dF:[lzL‘iI?;:Ich

. ¢ ] n 20 mi. of ethanol
@i*mﬂﬂhfxf rret hyl 7-am ﬁ'éuié’b Db Onva seeph e%%%’gﬁﬁ%ﬁmﬁabeﬁrmm&onf]t |c@tni*:9f 525
P% rod dédl phgny| met hyks Fradt (R visbed, vk h:éﬁémlﬁo‘(d.ug_ The filtrate and catalyst washes

cepher®o4- calBux g di d mlx:ﬁ‘?”‘"% % déﬂ% 8‘°ﬁjl (ﬁ; ‘%Wéls:ﬁ? d4dd o. 5
of ,,amo of dry pyridp ugr'i\ s £8dreiUnd 0 i”urplfe@ EdiSneD RS AroBlc@Radlten BHed to
‘rcmq'@ﬁ m xture \lcld 1S nu_5oﬂ\BeSmﬁbB¥uhB€b 3- arphé’mhaurbsx)dnt aridom t enper at ure

and was then ¢ooled in an ice-water m xtur T col t ug dded
.6 olan,of i s0byt anollRaffilt $errriey Akt b eS| (PRefufiafonih). hrl! & RealbRyiR

1. 21, C—Hy) NMR u) .0—NaHCO,): signals at 6.25 (ABq, 2H, C,—H,), 4.88 (d, IH. C,—H)
: and 3.54 (d. tH, C,—-H) tau.
; U.V. (pH 7 bufier): absorpuon maximum at
60 A max 265 mu, ¢ = 7550
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:the reaction m xture was evaporated. The residue was dissol ved in ethyl

-acetate and the solution was washed with 5% sodi um bi carbonate and with
wat er and was 10 dried. The dried solution was evaporated to A ynessi
iand the residue was triturated 10, 10 with ether to ylt 190;

ingi. of 3-e#l oro nucleus ester, di phenygmpshyl 7-am no- 3-
ichl oro-mmmm—“ﬁ—muﬁ T d 5.

[err]-lactam and esilcl f"t?hﬁf)n gb‘ggz _ boxy]
{15 15 NVR (FELrDitioR 58 Sedbr Bihom AR 74 v‘l,é’ﬁm“&mﬁmz}& (2d, 2H |
.’[ €rr] and chloro-3-cephem-1-Lbbd xelllee ¢0 1.8bm( lS)lcrﬂ:H,hloe:EE eiis 43tid @nal. 2. 65 (s,
alO-| arorat i c ¢hdry px ﬁfg} d1§7 "FBOP RAREhgrus fpentz WF Hicdeasctipm ikt e eavage

cuct o conc MAHERIE Teppal Sk Tl B

-:arm no- 3-f | U(Wc@e tiSER Qé\ra &rlﬁdd@r\ﬁp@l’s ed in ethyl acctate 20
%0 from artdhbc sqltnbemraedasatdawn'lof Fodi ampbienrbdnBie wpd mith malsenmipas i
[ 2- (2- 1hi enyf! } gcdmdsglutlon wz dtfdm]émqsumddtqc @pp‘g fiuiesdboxyl@t e..
Exanpl e 19. Fol"?lg}@l ﬁg‘oﬂ’hé émcflﬁ‘éf‘f‘? B APIER PR B BT ocedure
‘flescri bed by Exanp e’ henv rreth I
¥-.am no- 3- br oanS(ludbhemotbuearm@kéyhtaﬁé an|d559 (3-lactam and ester carbonyl) 25 25
reparedyg fronwﬂ‘?é%gg TR ke £3PREROHACEL AN dpredolr D opRem 4i6ar - |

S boxyl at e 05 (s, IH,  ester CH) and 2.65 (s, 10H, aromatic H).
-( D a- Phenyl gl ycyI am do) 3-ch oro cephem4 carboxylic acid

0 To a suspensio 81 g, g}ﬁgﬂ f 7- ar(r)] no- émchl 3- cephem 4-
-nit l%b;ﬂ%l amu 3- Pin]ﬁcam %%s%% 4h St' rrin

(=]

_Q_____-._

car boxwd Eﬁl

O

room 20 from t % giatkt loF eEL) 1 l3 mtrobenzyl 7[2 (2- lhlcn)l)dcct- ?
M,:O bi s- (tri neamidbkl- ﬂtqu AGathamHerltomylﬁtor m the soluble disilylnet hyI
gerivative thereof. The sol ution waixcng%%j to [err] and was slowy added

0 a solution of phigwiexfmd RANY gk A cﬂ’lmggeb%a&ﬁﬁcf)ﬂof@uéogcs@%ed

5 (1.5 ol e) bpfExamplaylls 3 {Hevim¢thglaramicpkiebiayb-altk phesirpiathtatietesadi um sal t
giith 161235 Pfemrﬁ‘ig frqm . diphemdimetjylof-phesokypretethided df grarkeephEm-4tcie predénce
f 2 drops of boxate 35 N, N-di et hyl benzyl amine in 7 m. of
cetonitrile. The m xture was sti rrgqa,@glem:e bath tenperature for 2 hours
H m. of nethanol MQDa;dBledylglmdlmxh@)mcxtowbc smfdichtbexrydid atid r enmpove

insol ubI i mpu f squ qlrﬁn wzgﬁ 7-amino-3-chloro-3-cephem-4- g
oen o he pbei I %x"@uh B AT 1 52
o effect rermml)hﬁxﬁh)tlh&nenammere ,soam Wi NecoRd pild (S

i et hyl ani ne. slowiy aAﬂ‘tde‘IO %tqlwon ”feo'rHX%dfzidéhldel formedd Byowscting -“i’?ic'eg bat h

t' nper at fe th% 5r§ lpbl%é{carbombennIammocrolondle sodium salt with 161

7% (D-[erfT-pheR S G Oodadeeihalt: Be ahbgkyhid aarud (2APt-

t'erion) preci pat &t eﬂ?rmmh_ee rfcsazthbm Mndt uf eeedna veis ystlal hadnehesol i d. Thé

radvas r ufiti¢s) 4o Nl yer v r
Do hoge ! M SRS DL SRt L v acuo o

to effect removal of ths endmme and then to 4 S with triethylamine.
45 The product Ahas smﬁalel.frenl |aﬁVudﬂgloﬁ>hy}$Ju€ t iCHBRQE@pdratiicCe fhamant al ¥

anmal ysis for [errori jct, THeorpp tmls@cmmld@m chlpfo- 34u@licm 4N1rb<mht15ud @vit-[ err]
50 Found: G, ﬁﬁ'iiiﬁ%ﬁ?é@’ﬁ“ Al e SRR Spectrum
frul 1) : @BSOr Pingon o PN 94 a5
car bonyl) and HweZ;&oQLccahmxsllfcalbe)ngnﬂlyzsmah&ardwﬂsu@pect rum ([er r]) :

fgnals at 6.5: (l g g }’1%) 4(d 1H, [err]), 4.26 (d, 1H, =~ |
4T "ana 2 abpti G o, |

UV Spectrum (pudd:buf, f4aersd: ¥54.12: N, 10.9: cersvin"rrax 265 nferr]
err] =6,5800) lEx&np?@lemmWo 1@5{;@@!2{113}6@%% 250@midg. N{i1. 8 fretten of ot hyl
[err] - carbox al, f med, t
enyl gl yci ne anﬁﬁ‘é&c r)li 26 % s'fi W ‘n‘%lg—(gtz?{‘\%omatlcéli;)?au ‘984\% nko 20 m qf
betonitrile way Spddach cbxdv <bp1$eer N N- di net hyl benzyl am ne and t he )
461, 3235sol uti oh "Wwas26¢avl &dé8¥W)-a dry ice-carbon tetrachloride m xt lsse ‘
th stirring. To the :

.”Q
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Example 21. .
To a solution of 500 mg. (1.85 mmolc) of methyl 3-a-carboxybenzylamino-

crotonate sodium salt (formed with phenylglycine and methyl acetoacetate) in

20 ml. of acetonitrile was added 4 drops of N,N-dimethylbenzylamine and the
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g
cold sol ut ion was slowy added 184 ng. (1.95 mmle) of nethyl chloroformte
to formthg m xed anhydride. After 20 m nutes a pre-cooled solution of 750
my. (1.85 fmole) of p-nitrobenzyl 7-am no-3-chloro-3-cephem 4- car boxyl at@/
and 8 5 ! np2! (1.85 mmle) of triethyl améhd?3n 40 m . of acetone was *!
added. Thejaddl tion solution was:obhROkn dllr?—ﬁ:@ cONGOH tedrabAlsHilfe@xiardviihnare@f tethe t he
reaction m,xt ur e wascost sofutieg wix nle\HBadxbhd&f mzz (B@S mimalgd e!smtahnd Lhihe’fprm@ttrt@om
tenper at ur. for 2 hdﬁ"’ thcl)ﬁgl zé&lﬁid z ammo n%@?d%f i'bo\\? iTe an
i'”spl ubl e ”puré ti es %&8% égmfc N MU Qof adelt r\%@@iédc@ Ly £ k'l% 5
fesi due was dissol vadou Rlude GVoF .lJl’nﬁm s 20t ydreAREtat factb@ mixture Wad efrrednid t he

QH of the golution was c‘a!djuarsmednmgs tﬁun A reom tayrnisture érhﬂwas“lc reactipQ
separated and washediil'fi HHHER AFTRLC *Y*"?JE;W?’ ‘gﬁﬁlﬁﬁ%&‘dﬁﬁ BT t he
Qr ganjc |ayer S CO@Q&%‘&QE@ HWHARS sondfol Wk b@uded eUcKFEum At was 10
addi t{bn ef n- exanescpmtbmandon:sleadtmﬁ e«ateﬁzmtﬂfgdrym& Peninfapoomz yulfate the
7-[N- (I -carbo- net ho()gﬂ.n%. e@p\@ﬁ n}cmrated under xaguum lOrd small volume. Upgn(.;ddn{’on
t
[err] phenyl [ gl YCYE, MX& pr peqm ‘HK ¢ ?é‘l?& mﬂhn;% &hf&gé{ﬁmgl L &ir ;la(:e
recipitated fipmt hﬁcdr, ti@n mixture. 1

35 Thes product gave t heThfeq’vrb@wl lsg ee!lherfeimwam cevadnyad | apalpsidanducdcbar mapepiet i C
resonance spectrum TEfEAEStSAICUENal ysis for [err]: Theory: C. 53.87; H,

4.35: N, [err] 20 Elcmenltl ankl WQrCﬁN%S@ﬁ H 4.13; N [err]
20 NVR ([efr]): signal Sheaty: 8(: @3 73 ﬁssenamme' [err]) 6. 60 (ABq, 2H

err]), 6.45 (20, 3H, N mne v 4.90-4. 120
¢m 5RO [err], [err]V ﬁ%% ‘e'" ”hgﬂgr}’m ﬁ“g (rﬁ)é tic
H tau. 25 .7a drfmest ) ea_vva dbase.lo dc Iy 40
m . of acefonitrile tau?5 cont a| n| ng 20 m . of water an t he soI ut| on was

flirst cooléd in an ice- ter a(p naC|d|f
1.5 agg thereatter agj l%g; an é?%) “@.{dés '%ggg gi:t he 25
reS| dét was di ssol vedixtuic na@dlﬁé&ﬁé £H1P ou;namsa m%Qa r. adf team @nol

To the &bl litei mntmasvaadmra&ﬂoa thecﬁ:sus%\paldlaclwmn 'émmtarfbon
(pr e 30 r'éﬂﬂpg )\%'rﬁglul ‘m n;l flgd I% O lla 1um 0 rep | 30
hydrogen at ro%tenaeemaun Bof‘f/jlﬁan%pfél'tlp .mdba?éé f«‘&g@
tenpeggture for 2.5 thmperutmdaeramb'Chcpsluuhydxsogemmesawﬁm tTdnﬁerstateabyss hwas
filtered and.was was} éﬂfgr [prsesurg The prtaitshnes lilteudrnd s wished 'ther
The' T11¢rate ana vasHias delet Rl s 1o,
vacuo. The'reattion jarag tmra& Ignd@s pl S50k VORion R A V@ LS pHEL ydh
acet agg and the pH ofqutde pEot whs &Bnuwae \ad vusteéduh ethp Hcdm& and lvas u@ous

hase was separ at ed, !9 ShAC REedugs; a
Fb p aboLﬁo gﬂ% sC oroi ﬁgate gdoﬁﬁgl%fd(ﬂflhgfcrc)l l(s‘ﬁtl ttsa(&%r)std

smal | vol une o H1§ QGAd @
7-(D-[err]:phenyl - gl ycy am do)-3- | or o- 3- cephem4 carboxylic aC|d
precigpstated as a crystalli ne ASfO soI i d (fs ] l h&. col d concent ra

IMRIOIC ropenz |
40 Exarrpl e 22. To a f&ﬁgﬁls? §ﬁo§gﬂc 1??92&) 18 é }gﬁ{)&(%z §?(d ic ?\\r?t <.cu ar
7-am no- 3-chl 0r o- 3-GRPNEIR Atdedb PRXY ainwe)@f loxy®: bérﬁ TRRYHE H 331
(dried wth nodsecul azmdsﬂeve (&/\bnmmacbded R-ethogycarb 8n\$’mm ) ’-ﬁfh\quumollm 45
N-(t- kit yl oxycar bony‘ﬁ%a ﬁ q?"xﬁ 3‘”4 OT‘CVS"’bh'-ﬁ ggg‘d%imi}"d r8‘*33“
mmol e) of N-et hOXyC% ?ﬁ t Eif &Lﬁﬁﬁ}gl Ephm. was < -

The reaction m xtur G]hhaﬁ'g&ﬁd piaed “esvexsdnddg At celsD@M B Rqe o urgelda:n
sol vent was ev%)porat‘éld“wﬁd lrlm@ﬁmiedigr BhEnteel L(‘Fﬂh@'m'esPﬂijrefwash\drcssl@hved i B0

a mxture of.ethyl d [sg;%qu‘ peinoay il Al vaye g]j‘ ol l% crieh %é"‘v\)d’é“%‘é Yt ed.

Fessure unu.

The ordjani ¢ phase Was (66l BUnANEbnS e GBS Gt Bl Y NASHE éum et ol ok cent

50 aqueous solmbdu@n rﬂfnrnslmdzmmllbi’aablbﬂamabua:de)oJ:d sl&lnmurwmdlﬂ -3-

per cent hydrocﬂﬁl ori cﬁ‘ ey 3 atﬂ"ﬂ"“j “to bWa‘t‘ @S 3 TH wdud of tionh wasss
ri ed, over. magnes uri S REATERLY a ﬁfmé%ﬁ ety e
under 5reduced pressure to a volune of abou . Fromthe concentrate.

3.7 g. (63 percent y*r'e'M‘)M'Gfmlt%eﬂheat;ﬂlfernC ﬁﬂt‘)@@.s p- ni trobenzyl

7-[ D 2- (t butydoxycarb.!; % Zzg ﬁg do] - 3- 55 6
chl or o- cephem4 C&'bokﬁylltbﬁxﬁrle)\/&@&s Jﬂhﬂ%dn%ﬁ‘ék alyEi@libpyne product. A

second 55 crop of the product wei ghing about 2 g. was obtai ned by further
concentration of the filtrate obtained after filtering the first crop
material. Elenental analysis calculated for [err];
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Theory: Ci

N, 8.88. | 60 U. V. (acetonitrile)
showed a IIHXI mum at 268 nierr]([err]=17,100). 22 R
1, 461, 323 22 1. R The follow ng —,

srgnlflcat

53.78: H, 4.51: N, 9.29. 60 Found: C, 52.66: H, 4. 36:

absor #2i on peaks were observed i #& infrared spectra of the

product. Am de NH absot.pgt mnn tqﬂe&hgaﬁgnﬁtcﬁ}ﬁ avpoeptic @Ak sar Lo fedailb 90¢ | ptliaoxi

peaks at 5.59. 5. 75 and } réhfr rod ?E?F‘r"g)é%@;?’i"@hwdb‘ 0“8'“'6(9'“’(‘3”"09}4
t-BOO), 6445 (ABg, 38 tg%lé( 8.68 (s, 9H, 1-BOC), 6:4%(aBEM 1) e, 44155750(1%

3H, a CH gnd estes [er e L ,3r el el @Atsicr CHy). 4.12 (mD3ANT

and 2.72-4.74 (m 10H araona¢ Nel)l-inarﬂcﬂza:mmemNmH tagamatif di andsohide NohH tm‘ 3 0
g. ¢5.0 mjole) of the praoduct in 15 n% gr tetr drr%furan dr

mol ecul ar 3si eve) and 1&% drofzﬁm %Fe%{ ??lmo %&l@)ﬁq p 5? @rd

percent pdlladi umon caghsipre-r h&eeatp yxatpdma;nprremr uw Sl m prd ﬂ:duud
et hanol fdr 30 midut esinagthanobfor mempepatrtumemwnmewrnarmm éwdrpgrerssrlgﬁereoﬂ
10 50 psi.

product wgs
pressure df

il { d d
ro Lowno (HE ilbte U s K el b

Qwa?-tﬁ ¢red bd waikhed 3aUhe HNL e\rrrtlﬁl

50 psi. Thear a|n3éﬂmnMIa'thfﬂlt|r‘tleiirﬁld~ @M\\Mﬁ&blﬁbﬁnﬂi‘hnﬂh@pbhlddemdw th

tetrahydrd- furadSand nedu¢ednpressurghdhg |r¢91d~at\elsairfd>' si F‘éd}le d
evapor at e§ under 15 ?gglfﬁ?a%gﬁde rr§§§m‘ E"q "8 "}/%?{Jho
et hyl acet ate and wate 1he aqueous it ﬁcme(zlddrtﬂgn/\aﬁa

adj ust ed
was separ gt
| ayer ed wigt
hydr ochl orgi
phase and §
sul fate.

go pH 7 by thecdaddplﬂlxmwﬂﬁ 1}

as washed wptddustavarcrgtadized fren Wyl ofigtae senygining 20 mi. of groleum

dhe dri @8 or gatirctophidd & 7n8s72 PESH Wl SHIEE P9 uced pressure to

dryness tdq obtain the r.c_ee%ewdprhamedme&md for CyyHyCIN,O,S:
7-[D-2-(t> butyl oxycar banmtegry:2-Qhsersy] -H, 4.74; N, 8.98;" Cl, 7.58.

acet am do]
pr oduct

3-chl or o- 3- pﬁe'mi4 Wéx i ﬁ:9fﬁcrl‘dg7?€)% +dA% solid residue. The

ds cryst II|z e O Pe &0 _
pet rol eum‘25 36et her ngﬁg‘ ?%3 @, 147 q%lgrmr@ ?; éﬁ'&ggﬁmﬂm,ﬂg

product. .
Theory: C,
8.75; O,

30 (d, 1H]
am de NH) 3
nmol e) of ;
ng. (1 |
sol ution
hours and §
was adj usti
debl ocked 4
acid, pre-
filtration
40 Theory:;

‘s

7. 30. V.
NVR ([err]‘: S (

'O

fJas allowed to s"E‘a

NH). dnd259|B éhieatoaiatrah!alt i's cal cul at ed for [err]
51.34;: H, 4. TON SO of Oﬂn‘} ; & mp@%@gfp luagris ;131 551s
Cl' € i

s b O T M
si gnal s athodts abd (&s tHk dlltlt‘CB@E)] Oﬁmn&l AR, ThEth[ ef thk JsoluBorOwas
[err]), 4. 63d|@sjed o H al- which I % M peregngraf Jthe crsst.ghp Qj:bloiH:d
and 2. 59 (Spm‘fﬂld ?rogn?cgi soéiut?) ‘}fflf{c é& g@iﬂé‘ftc?g’\ &T) é@d ie

-t ol uene-sul® acetoni trrl e vvere a d

e) of 4%he crhycs]teaial urmﬂsh dm edn@drycs H.CBS,0,S +H,Qor oduct . The
gg?},ewﬁ qr‘e%gfo(crl %ut 16 35

as then dilute thO ’The of the solution

d to pH 4.8 at Wmch 320 ng. (87 percent) of the crystalline

roduct. 7-(D- phenyl givcyl am do) 3~:ararhi>lor.a) 3- cephem4 car boxylic

ci pitgied fromliegntdintigriompou fpro - 3-

and drPed. loxmré%'f"“ °n3°§heﬁ?r§f‘§§1 2100 c’&r@ a&‘fé‘ébh n$ Lé:?r,]m

C, 47.80: Hadrlbra:rk.n Nnethad 4 e oo & Cpred &di ke xalple 352

N, 11.18; :, 9.70. Exampmethad. lhcl'h@lﬂﬂanbeIﬁlmﬂeo Aok group i Pemovad first and

phenyl gl yc}
al so prepa
- 2 - phe
nmet hod al t
met hod, t
t hereaft er]
hydr ochl or:

preparati or

‘3

1

R o e o e R PUp A o ot J - ey TS S T £ Py M T e a8

h begvl este 1
am dgh - 3 BHRORA LIRAG. T SREROR Al re,grgrrgufgr‘g e
ed from p- nigklBe arderabhs. - 3 oxycar do)
| acet am dol - 3Jo-a vahrhonr of 34 @eqohemmﬂomaxt lpoulyératselrdmyc a,xdjetﬂ()on:lkbmg

- butg) ot BT O AR i SO S B (5

the p-hitr OQWN tho &Sl &Kc@r&ﬂ@t IpShitedbe BN BT DM, I nZILﬂG\Iaaﬂ o)-3-chloro-
c 50 amcmunm clirbety el iothepabdiencsdifons aaldtreh rfatrieden crystalline

c
|'s descri bé# Em’ pro%uu was hlte5rgd washed with acetonitrile and vacuum dried. Yield
60 3.1 g. (81 percent).

hﬁbdlhtmmc dir ke ctegdn'k':hp’hd&q veospupldse

ed and@0was ﬁé we rh%/flg "*ét“afhséd “?Hé‘t%ﬁu&@ﬂ@e RS Bags Phen
h ethyl ace e Gl i ploBiit ﬁ)ﬂ[‘fﬁ% ”é’ﬁﬁi Ly Sonbonyl,

c acid. Thea tgﬁﬂ%l@ dh @-c%SmStﬁﬁﬁfoa ied a as a dry k@i tchlemaqueous
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p-tol uene-sulfonic acid in 60 m. of acetonitrile was added 3.6 g. (6

foll ow ng paragraphs. To a solution of 2.4 g. (12.6 ol e) of -
nmol e) of p-nitrobenzyl 7-[D 2-(t-butyl ox g/
% on

ca#bani do) - 2- pidnyl acet ani dol - 3- chl or o- 3- ’yAéIBH@n}4 carboxylate. The react}

{
\I

d.

+d

o

Is
6
15

55 sol ution wa@c‘gt,ulr@q\@sulngg{gdt(gnpgng@w@ gfor about 15 hours during
Wi ch tine 55 th'éhwm n@. debd; odkeldo6p rNdSLC‘l -:’niitrobenzl

7- (D- 1- phenl gl ycyI EhPh?’o B4l ér‘ bi)

p- toFuenesuI fogi c g) B RE L ¢ {ﬁ %[“])g ﬁﬁ:’) ?fffb‘%t)%‘;“s‘s féf“pr oducst
was filtered, was he:dugwdfr hnaﬁatcoﬂk&rhlnl:&‘ s;aaa ndn dg :
g. (81 per cent) p- -toluenesulfonic acid salt-C H,). 6 61 (s 3H, elde chain NH ) 6.20 (ABq

60 23 2H, C,—H,), 4.94 (broad singlet, & % (d, 'H, C,~—H),

2 El emental apgl ysis q@i} %#}ﬁ&,ﬁ&ﬁﬁ?hé L‘l{,;‘f‘@q ),m% 0%3(5'8]“{ romitige:
8.290 ¢,  5.25. Foundrhe debhokked b‘holdcnidilfomN,JuS sdi? prodlict dbtafidd ok rby- ar ed
absorption spectrumﬂbééhbwtoﬂ@rwslmfmdb'@nwlHabbtolﬂ nhuzm

¢ ‘Feai&smhtb Sﬂlfe\ls
o Uit Y 11
£ 5.80, and 5.95 ni oS hayl] ob%l ol ﬁz@é& ’lﬁ or Barade (e Bﬁ

5 NuCl eal NGNS i C hESCNALeEs SRELblc i ant &rﬁr the b el ds xdd (.15
3H, ip-tol uencsul f onk (aﬂaﬂl@n&ﬁlrht-ﬂ{i eMr]o)hlor& ﬁc]d (zsfmc s, 490 dhe:. (pMmm'indkerwd]s)

6.20 (ABg, 2H, [err o)dcd 1 04 coldipotytion pertinyyies oveq ‘%\% aboun gon es.|TiHe

, 4.51 2 é TUXLHEE v tire 14H
o " surrud{l &blﬁéiﬁg 6 (ZE ‘Q%l saﬁll a}m z QG% NH) 20

aromatic 10 120 61g EBmPEY u&rmﬁiea onea

10 Phe ami no debl ocﬁemcpﬁltr@ﬂcuemscuua‘ft@mq: 6:§cv~dh satth\lpnmdutfhc @bttcmm@d([las des-

cri bed above was de??g'ﬂ‘é‘ ﬁ“‘t"ﬁ‘ gdigethpp|

A solution of 1.5 2“0% i e fn a3 en fﬁ'ﬁmef%emd }%&l ﬁﬁéﬁh %Jﬁﬁ%xtnd‘%om c

aci d salt prodsict ohidahﬂedurabwew dictﬂ,@ erﬁer ok vdslyzddjrmthvis AETRNUGRI todr i egh
Wit 2515 nol ecutigld 880 meef! persentool ed i n an i ce-al cohol bath. To the

cold solution was a f n e drochloric acid. Znc

dust, 400 ny. (6.1 %Tgrﬁfn%i \N@gmzd}rjgu{ﬁle% ro ﬁ ﬂs“tég?%%%%(on portionw se over a

peri od of about 15 m rﬁot:ms CTH®84; ea{:tsiidn mx&mecwea]slz;stl rred in the cold

for 30 m nutedland H&@"P'HMS%{P‘]} RFtRu fg%“tlb) room tenperature with 30
eJit

continued stirring. TR (‘:ﬁ}p 'Eg §0£3)M‘ﬁ1 stl rred at room’
e

tenperature for about pxaealGErana@n Was ere 20 of

-the filtrate was a m'.ttedmtgmet& Bsomanpe tspece'uh?t@%mm@) ﬂmalsputodutt(ZS BH,D-

| gl Péd 42! 1) 4slH 35
ek AR SRR 21 RaRp A b e R Tt R e R R

crystalline precipitate. The product vvasE,tdnlpﬁeemed washed with 10 m. of

= col d di et hyl f or mam dél)QxE(‘ h\dro“paﬂd’l){gl}'ey"lamndb]m ﬁ1lcrrb 3- colﬁhuxh etinzdulm hid . The

[ SV

washed productwas vac¥fir xli"‘eer“ gul) D-3-hydropey "d“‘SO

e ey s MR e St B S

14.63; d, 6.90. FO\U[}. curfle llc,pr d [()\\Qg, thé 3ls des-
U traviol et absor pt¢rqus e*u't sayhi¢mosicen|of rtixhm) le 22 The product (seu bdo“) wits
30 naxi mum at 4265 n%‘})é‘f'?%gm ar r"]“°8"‘ﬂ§0)°“dEFf¥é’ét‘F'b‘ﬁ'Bl°P| it ethenie oif!d 68 Her ceflt

aqueous DMF): pKa a and 7.2. Nucl ear nmagnetic resonance spectrum

. ([er{S] [/ DCl): signal Elemtntf. a3dlys Qsa,lcuﬁ\H-,d f8bC,,H,,CINO,S: [err]), 6.33 (ABg, 2H,

[errT),. 4.85 (d, 1H, F'ew 35 [err]), 4.27(d

1"' [err]), 2.43(s. BitiabY {"&E&%ug?,gd;%(ﬁ%o“lc)?“, DVF- (H) ta u. Exanple ¢

m: mmum ll 770 mun (¢=17,200).

; 3- hydr o I‘fl" 4 phoiruiB-(€ PIChHY. eigBalt atph &hts491d rb@Q |
. aC| ?0[ err]-(3-hy rﬁl_ WB‘H&( tz ﬁgﬁ 9;4 S/ O 'Hmb(l)(%;d{j_lg( Hp- g;? ;:\33(58})1 Pf‘&dn“ﬁé‘“ i c
£ (Il mmole) was 20 "react ¢ ?ﬁ oRaly ("16 R p- Ni trobenzyl

- 7-am no- 3-chl g§ o- 3- Cep'ﬁemrdduLcafrlﬁOk(t}dnaﬂG aim - 2. -6(tg bu(viy&urmnodg)- 0f (X he 5
. coupld ng reagent E ““ﬂ “‘r'g;\n I*dmd Gﬁhﬁ IS?EW Jeath o A ‘Bi DU LL3-6

“isolAted by fol I owi lﬂid; €l

(@#} %g rplgs € presence o uud 5
Tollowing thc deesterification pmudurc des-
cnhn.d in Example 22, The product, 7-[D-2-(t-butyloxycarbamido)-2-(3- h\drox\
60 phenyh-ucctamidol-3-chioro-3-cephem-4-carboxylic acid, was obt aincd crystai- 60
) line by trituration of the amorphous crude product with a solution of n-hexane
60 in dieths] ether Yield: 1.5 g. (55 percent).
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1)

cribed in the acyl ation process of Exanple 22. The product (see bel ow) was

45 obt ai ned as an anorphous solid after trituration with ether to
yield 2.8 g. 45 (46 percent). Elenental analysis calcul ated
[err]: Theorys C, 52.39; H, 4.40; N, f441323 Found: C, 52.16; H, 4. Sg;
N, 8..79. 50 UHtravi ot et apsoTptTon i{;eu romr(acetom trite)”

50 maxi mum at 27(5“%1:“%‘;'1&’"1“(‘{’ ‘E%(‘g:m@fem Year magnetic resonance

spect;r um ([err])nccsrog,@araua o {Sal kot TRPE) . 6.50 (ABg, 2H, [err]),
5.06(d. 11l1.[err]). H. 09(m 2H, 2-11) 334170(m
9H, dromatic H and am de N B d robepzyl 7 -
ID- 2 - (t 5. put 9 olc) was ln.t Qg ﬁg/ mmof‘g‘|
acetamdol 3 - (T'YIJ qg&lg T‘k:gﬁ dddQ?d gt(g}ctél cr ow@ u@rﬁcd(gﬁn Gsxé‘lﬁm e) was

hydrogenated in aetd”tamg)lm iha rtdn eersﬂmtm Em‘a feer2r educed ent

pol 1 adlum gn cor b frrrr rw e Crebedrerimic iy rr@eﬁrﬂrrﬂ@@s- o
cribed in BRanpl €7 ?h ér&”v“b&‘ﬁlg (64 percent).

7-[D-2-(t-butyl oxycar - ( 3- hydr oxy-

phenyl ) - acct ami d(ﬂlcrﬁemdﬂaorlmsa-dtﬁebwérfﬂr ﬁukia@bhﬂsﬂlﬁeoacr d. was obtai ned -
crystal- line by trfh %Fdatbg ﬁ {lfs crude product with a solution
of n-‘hexane;d n d'@i.@%ﬁreﬁﬁ @r'im il ﬁie@lru (pH 'buffé5 per cent). 24 15

1, 461, 323 . maximum .u 268 mu (c =9,750). 4 U traviol et absor ption
spect.rum (acet oantlqulqae)mdg r Dﬂéﬁ;‘ﬂ% %ﬁﬁ}’(" E ronetric
titration (66 per ce am L}g“’ The"above
product 1.3 g. vvas react with 1.1 g. (5.9 mmole) 5 of

p-t ol'uenesud oni c acr d |n 28 rr1 of acétaowietﬁr I £ to effe t &he renoval

the t-butyl oxycar bonfD-fhiChiazenh ,‘%{,& escr "fﬁ??ﬂz E; ¢k, out
essent | aI |y accorgfi gy,l oge‘,fszﬁ P ons i eopnoduct, 7
- [D - (3 - hyodr ;xy phs imyrh Ie)— orgr\y t)arm\dﬂr&er{;‘l- aRé- Ollrlmﬂﬁhenjlj@lwme and
cephem4 ca2&)oxyI56(Z rax;r(di‘ pm

PIBEP lx& Ut has 2
filtered 10" afipien b‘{}’a'ég?urﬁ“ L'PE’(H’ %ﬁeﬁ‘mhgéé E?ﬁ 1 e"r’centjl >

El emental anal ysis ag%ﬁE@dZ&Ql’ 9hﬂfo‘ld) wasThi@®g¥iatdd,at %nﬂ&ﬂpeh‘htuﬁ iDthe N,

10. 46. Found: C, prd&n [ ple muueax 5 Nercdri0. f@lladiulnh on carbofUjte r;%[ml dlieetemablor pt i on
spect rum (g6 DAt S Aliehot s s, poses SO 2L L0 BN, rum 40

2.68 n{ err] (I er I‘] Sg% pﬁﬂétt‘g%ﬂ"ﬂ ﬁgﬁfg s o@l%fﬂ@@-rgﬁ‘?taﬁrﬁg% thrdtg[ledTr] /D)
signgls at 6.3 ( mo ou{ Rblickipn plod8dt Widh, didihyl eﬁl&ﬂ‘]) 4.52 (s, 1H, a-CH),

4.26 (d, 1H, [err and 3.1-2 4H, ar.onmgt tau. 20
Exarrpl(e o5 [ Ll)emental analysis c.:lculage[]c;l for C,oH,,Cl Ir\lT%l " 20

7- (D 4-Chl oP?)phenyI gpoMQSII éﬁi&éi :'Lcjﬁy’)r [ -1q:e emg-car boxyl ic acid By 3

foll ow ng the pr OEEdmrmﬂdtﬁsmbn(Eédencmtmm[é\ifﬂ 850 3 mol e) of

p- ni trobenzyl 7-am neKa&atcdA: gporrat craasala &e‘éﬁrﬁé%Fﬁf‘é“g\gé“acﬁplzat ed with 700
ng. (2.5 mol e) of r Bodag s aphapy lak vehda and 25

567 mg. (2. Gonmol S-)nl)\llrﬁlﬁn laws%lnﬁ&tgggf%gﬂ%nﬂe By g‘oll(d\\ﬁn;:pt-m%fbaidenzy&scﬁbe D-2 (Jo—
25 butyl oxycar bamndr:r)vl@s(edfarcm#sdpoﬁh@nm )ea@ealazrﬁih}drlw Qtaphosy IPproteey

- “car- boxyl ate. gwlglp g) en:‘}c(zlr o:grlrccgmd L&ﬁ? (Wg) a?‘é)g%-ﬁélflg‘&j room
tenperature in thé presen e of uced per cent paI | adi um on car bon to
ef fect the renpvakEled@ntal dndlvﬁlf utlhﬂmp:l— furtqstbhéhzlﬂseﬁt@r group and provide 450
mg. of 7- [D~42 (t butTi,’?QSXy 42.86. 2% N oo & 18

lpdr\ %&;g,o,éﬁg?,mﬁggﬁ-bﬁwgpr ot o- ? cephem 4- carboXylic
acid. as a crystal I Aexifh adestm. (be,1gn agieps mafﬂbpm)ned crystalline by
trituration of thélcamunghiotgatcadbpirernt pausduch Mt h di et hyl.

El errent al ari@lysis cRfysatbd andy 6. §:gppparent molecular - weight '

capcu alcd 50

'i Example 26.
] 7-[D-a-(4-HydroxyphenyD)-glycylamidol-3-chloro-3-cephem-d-carboxylic acid
: N - (1 - butyloxycarbonyl) D - 4 - hydroxvphenylglyeine, 2.9 g. (11 mmole)
55 was reacted with 3.7 g. (10 mmole) p-nitrobenzyl 7--.unino-3-chloro-3-ccphcm-4- 55
carboxylate and 2.6 g. (10.5 mmole) of the coupling reagent EEDQ in dry
(Llrdn\drofumn The reaction was carried out and the produ;l isolated by
following the procedures described in the acylation process of Example 23.




35 Found: C 47.75; H 4.43; N, 8.11; d, 14.15. Electronetric titrati

35 Theory: C, 47.82; H 4.21; N, 8.36; C, 14.11.
(66 percent aqueous DVF): pKa at 4.4; apparent nolecul ar wei ght = 508; U

cal2dul ated MAMES5§2. The deesterification priogdug1s, 450 ng. (0.9 nmmole), wags

reacted wth 40° p=totuen oni c ac I m_acetoni 1 ARSI ng
the procedure descri (l;géamd““ ?3266 PHCE {dgﬁé" WS st lﬁeiﬁ"f"e‘t?fd?htgvv
renoval of the t- bufyr@ﬁ@ys@amnyhu@ba\&ﬁatm -gr oup- AdonytAViRligo)l6P .. of
crystalli ne 7- %D- a- hyrotyblomglpivetan |dpl-ft et daqeplibod-4-carboxylate gave the following

3- chisor o- 3- cepRem 4P¥rashsleipental aja i’ﬂs AR Ryslea (NRaNCHS FOPN3BCE BEFHYTEl emental S
anal ysi s cal cul at ed Efeatenfabs éms 48culated for C,,@Q08Cl: C, 42.86; H, 3.59; N,
9.99: O, 16.87. 'lhcor 52.39; H, 4.40; H 9.05. 45 Found: C, 43.07: H,

.03 N 069 O 1, E‘;‘;‘ k&%.?s’fmg% éﬁaaﬁrﬁubmos f%(m@sﬁ 'alsﬁattstsfzfm

maximga at 2651 err dAB q. ,erH,, dledr |11 -QHQ .75 (d, 10

El ectronetric tltratlotﬁ.(rGGPt 6(d ! ) —”F{I) 78;1{)@@0('—’(1.4 15
roma p- au

and 6.8, apparent nol %ur}ar%rgu Zbgﬂ 3 5 mm g@fmﬁ%r‘gg %f% in ethanol in the presSegceMN

403. Example 26. of pre-reduced 5 percent palladium-on-catalyst to affect the removal of the

aci d! (t - but

ol e) 55 o é
7amn03chlor03 ep%m

coupl i ng reagegt EE é};ﬁ

cgfamidel-3-chjoi 11r PXyH¢ grad, was aptgyned( | |
r};xt?re of elf% W&?ﬁ%\z &b ezﬂam cpthe
269 (10.5 mmol e) of the

55 c ate an
t)%zy?l % ﬁq%l’?e reaction was carried o%

" 7-[D-[err]-(4-1slydr opwphﬁaqﬂv@:‘:yd halmed fied-pedduot, G-[B-L@e-piglxytabamoxyH i ¢ g5

and g(?e product i sol at qjglg,o_)vmmgu eNprgqaedures described in the
acyl 1 ON process ONuEK.a hg}wﬁ@ resonar@d spectrum (DMSO d,) showed sngnals at 8.61
1, 461, 323 (s, 9H t-BOC—CH;), 6.26 (ABq 2H, 5:5!;]’1' 'F@ 7@ (d(60
per cent yi el dpswas Obtléil n’,bﬁ”é(,y%t(qal'lﬂ F& P oiRs o &P zi"l"?e’r o(ﬁthg"l 25
prod , Pp-nitrobenzyl - } 2 - (t - outyloxycarbamdo) - 2 - (4-

- hydroxyphenyl ) acet ant UBIQQQ—orRBOlSthe Wascrgmiovedyfrem dhg deesterfiisation

following 5 E‘r"%‘éﬂt %F v'gﬁ% lé"i Soaonity (E‘lé‘récg]?")" ‘gfa?l"éc oré"é%onance
spectrum Cﬁa,g atcg r ﬂn j‘heory
C, 52,39; H, 4040; hhrh@(\mﬁtud?mwngkhe llo elhlal adlal s, nd‘dleaBng'hcug\lpe dtQar
magneti c resonance 3pedaigmvalgens0o [err] ) showed signals at 8.62 (s, 10

9H, [err]), 6.16 (Ath cram dntb‘ls‘ ulddchﬂJr (cqul.crw,o[sem,p) 4.75 (d,

10 1H, [err]-CH), (nd %FI‘ )l 63[18(q, 1H, [err]), 7.04 and
2.0 (2q, 8H, orrat EE( -rfd- 1t QP aeSpi ot tau
The psoduct. 22 g %75?&110‘4 ‘“r',ewégar memal\'tea tEﬂcnﬂP ROk Ehﬁi"i%n"ema%esenéé
of pre-reduced 5 peé}j ICLHHrMathgﬂ&E&ﬁ?Ea ;} to affe(l:t }tzeszr(eArBDvale of the
15 p- ni tr obenzyl ‘%F‘I;S_ ﬁi ‘gag signals a q

7°1D- 2- (1 - but yp oxycar m‘%d Hed t Pﬁ“ﬁ’i C,—H), and 2.79 (q. 4H. ©
(4- hydr oxy) phenyl - acet am doI chI or o- 3- fnA- carboxylic acid, was

obt athed crystalline froppwiag nﬂeX$cyraﬁorp robddake %'d BLd@ioyRAndaiBXas eagie gram
of the product was gﬂzitxamnkoko Eﬁlcefmkm coarpahgcslm pabotd at e feplatigrest the 20
Theory: C, 49.64: HIC:AC hxlthucge - (D - a - phenylglycylamido) - 3 - fluoro - 3 -cephem-

20 Found: C, #8.92, c il %"’fg“““‘hﬂé’l"g@;mﬂﬁ@ e’s 8”3n$030’9a@42%e’#1pe40t r umés
(DvB [err]) shomad:tsngmaicsd atpxSpaﬁad rSm H,anligg £ ]3) 5 -[eerr]),
4.89(d, IH [err] )‘-"ffw\v'%q &d’ {E}"F’j‘%[ cdr?;pr( % édférlm2£8w(mi)gl)1ﬂdmide“h C(?IBFOE)G (q,
4H, aromatic-H) an eh i ] epare :{t{w protecte vdroxy-

25 The .t BuOOCl_SQ)pr Oﬁ’ﬁsg\&ﬂﬂ\@togﬁ;glmm%%’d‘}gt dLl’l\u h‘tfﬁ i ;h.orot*)r:m.mt\m 50
prodggct by reacting t he product in acetonltrl | e vvlth p toI uenesulfonl C

acid. Fromthe | g. of Eeogu S btaﬁﬁgﬁ?gg erc _of . the
en 3-te -4-ga acid i
final product 7 - | Rlbes] o hem MO R e el s s
chloro - 3 - ggphemafbo4\-hc acid with 2 - thienylglycyl chloride hydrochloride in ac.clonnnle 55
and in the presence of propylene oxide.
55 ' Example 29,
7-1D -2 - (3 - Thienyl)glycylamido] - 3 - chloro - 3 - cephem - 4 - carboxylic

acid i» prcpared with 7 - amino - 3 - chloro - 3 - cephem - 4 - carboxylic acid via
60 N-acylation with D-3-thienylglycyl chloride hydrochloride. 60



30 g carboxylic acid having the follow ng el enental analysis, nuclear
magngti c spectrum 30 and titration values. Elenental analysis calcul ,af@d
for §err]: Theory: C, 44.83; H, 4.01; N, 10.46. Found: C, 44.92: H, 3;4!

N, 19.63. 35 El ectrinetric titration in 66 percent aqueous DMF gave
pKa yal ues_o% 4.2, 35 7.7 andl3@.,323 The apparent nol ecul ar wei ght
cal cyl ated as 384: (hgaEalcklaigdsnol ecul ar weight T's 38378, NuclTear ——
magnéti c spectrum (].eA bhp¥and o5 Benerd fringmal s at 6.32 (ABg, 2H [err]), 4.84

(d, §H, [err]),.4.27 (d, 1H [err]), and 2. 79 (g, 4H 40
arongtic-H tau.
40 Exanple 27. Follow ng the acyl atl r cedyre and by enploying the

,:.tl ng reagent of Exanple 20, the Xcompounds are prepared by
‘fcyl ation of the indicated 3- halo nucled?§°‘“7 - (D- a -
‘phengl gl ycyl am do) 3 - fluoro - 3 -cephem 45 4 - carboxylic acid is
pr ep-red from?7 Whafr‘ﬁ"nB is PBCHV' fmmhrﬁroxyghcnylcdmm@mvphmyl monohajéphepylboxy| | c

3 % iha %1 le gg)methﬂpsmvl r@onomegblﬁgw_, d4_

] metlgﬂa cg%) g(.g; 21 or Z=furyl;
Xyl ' C acid is ;_,Ln Qk’ﬂz méimx@gemyl?’ itkdb 'dlrﬁeﬂylrﬁ&@ﬁem - 4-
car bpxyl | c acid; 2;2!;2(—:tn?h|ero[:®wl trane{hy( ylz orhylnlmﬁxypﬁenyl )gl ycyl ani dol 3-
chl of o- Aocephem J)}:l%ﬁdhuyggag éﬁfﬁ%ﬂ %‘&?gi@cflﬁ grewdar ed from t he enam ne
prot¥ct ed hydr oxy- hen R x,} ANAe TN grl vapl ve
£d with net hybricBiaRatar nat e vi a FoBLI he acyl at {ya 8?‘ ¢

# no- 3-chl or o- 3- ée frempdund aes lgkiayd dIlU Cafcmd WExra mR.gs BBing?nr [D) - 2 - (2 -
i ef yI ) gl ygyl ani dop- ggﬁPg}uPn 8.0l é%iﬁ I ‘lgog(’i‘j‘ ?erem ;d:;p ¥Pared by the

¥ nof 758 heny lvc)l§ ciilord-3-cep Brboxdfic

carbpxylic acid wth. 2 eontplouﬁhy llaymey mcﬁ'mycxrmedﬁ (hy‘dfsac Br whieeih R is

acet:_nltrlle dehyilnexxpheny resence of propyl ene i de, Ex le 29. 7
- 13- ;mdz{ﬁ[lgﬁ T Qﬂgpp enyl) - ggﬁ[gﬁ) igo] - c(ﬂf(é%pg]efwﬁn;ﬁ )

carb xyl ic aCI d i's Bl EDED e W4 t RydrosypféHiyl)0 gtycy3am1d&h|30rdﬂloTo 33 czﬁﬁ&h-em -9 -
Poxylic acid wiarteBylic acid. N-acyl ati on wi th D- 3-t hi enyl 9I ycyl chloride
tChl ori de. 9. A compound as claingd in anygone of Claims 1 to 3, wherein R is

mono or dihalophenyl.
, 323 25 Q.7-(D- I()x (4 Cllllomhenyl) glﬁ:ylan&ﬁ)]v\ﬁlﬁ\l% g‘@é%xl'\stt-

comfound of genercadboi)mtlwha err erein nonoh oxypheny

di hydr oxyphenyl , Zrmrhbhhlceplhelmﬁlas @aimed in dn)hahfopihﬁhy!lis 1 mﬁomrhoxly[menyl
di ng hoxyphenyl phen et hyl phen t hi enyl,
3-t Hi enyl flé[,,y,t,xyhfcggla] 3 h)}l‘a'rcoygl)englyﬂ(laaﬁ"z'dq] ?rﬂox3ybe Xe"f & 30

robenzyl dls?Phe exdigoyhd as2]afnéd-ib bhyCdile ©f Omtnlmyll 2,46, |9rmtihylwsnc+eyi or

_ b . a .
]EI Brgl, ' Cl[‘lle:)::]o h @mpl?e?\y r)IlyTaPml 0)0t3e(Huorog Sgrceplpcm P carboxylic X ?_0

or, gahen  [Rrr] or nservr][ma wm,@gﬁppheaylpiwcmaﬁ@wtmaiubwaceqm.abhe nQs-
t oxigc salt there@ﬁrboghcAcxdonpound as cl ai ned erein g(err] is
hyddogen. 3. A conpgfiid ggﬂ%%wcpwwanmfflws ’Glzeﬁ %9znd WnBhErA XX i s
chidro. 15 :4’ gr errmtmq,aﬁﬁgglc@,hy&mdloﬁug@nmlal 2 or 3, wherein R
is gheny
7-(lg-[err]-Phenyl gl ycyl am do) 3- chl om@-+8 m 4- car boxylic acid. 6. A
confound as_.clainmed in any one of CR’&]C to 3 wherein R is nono or
di h_droxypﬁgnyl 7. 7 - [D- ([err] "” oxyphenyl) - glycyl am dé¢g -
3 -Jchloro - 3 - cephem 20 4- cgf boxyl ceoraci d.
20 §. 7 - ID- [err] - (3 - Hydroxyphenyl) - glycylamdo] - 3 - chloro - 3
- cdphem 4-car b&)hyﬂclnCRaB.I, @nd R, are as defined in any one of Claims 1, 2, 4, 6. 9 or

, 11, and X is chloro or bromo, which comprises

4 a) reacting in any sequence a 3-hydroxy-3-cephem ester of the formula

s

: HtN-—r

.ﬁ 04——N OH

i COORs

E 45 wherein R; is a carboxylic acid protecting ester forming group, with a 43

chlormatmg or brominating agent in a solvent capable of forming an
(I

b oy g e
" N PRI WAy, « W e g W Pga e eI~ 31 77 1 AR <5 1 e, = T



9. A conpound as clainmed in any one of Clains 1 to 3, wherein Ris nono or,
di hal ophenyl . 25 10. 7 - [D- [err] - (4 - Chlorophenyl) - l)
glycylam dol - 3 - chloro - 3 - cephem- 4- 25 carboxylic acid. 11. A ° -
codpound as, clapyred in any one of Clainms |1,86,333 wherein Ris 2-thienyl.
2 ) I-D e kllr_mmunrtll ecr:]lm)r)dc ogl XI%XIII&m g’l%l w1!h3 an %mlﬂ{ng reag’cm SPRHS’”‘ )
4- 30 car boxyliggragd d
30 13. A conpound as clai med in any one of Clalms 1, 2, 4, 6, 9, and 11,
wherein X is a fluorine atom 14. 7 - (D - rp] - Phenyl gl ycylam do) - 3 -
fluoro - 3 - cephem- 4 - carboxylic aC|dR?é5 C OH 15. 7 - ID- a - (4
- Hydroxyphenyl) - glycylamdol - 3 - fluoro - 3 - cephem- 4- 35
carboxylic acid. 16. A conpound as cl ai ned ihhHany one of Clainms 1, 2,4,6,9
and 11, wherein X is a bromne atom 17. A pyocess for preparing a conpound
"?'of t formula [err] 40 wherein R [err] andferr] are as defined in any
“one of Clainms 1, 2, 4, 6or Oreastivd Berivarick teriesf, Whjrovide thé cditespanding WMik-ainino)
J,conprises a) resict i ng i nomhip SE@fa‘éFFbea"a"@-dWﬁF@R?hsbéeﬂah@m £84rboxybf adihe 5
formula [err] 45 w%?ifé;nﬁﬂy Efbfibs b8 BuORIORNbloec A e PEORREkisf oPSt €1

formhg group, with a = theaminddfr i3lekdup té pravidOihe RSPl NYu-a yiln a
n-Solvent capable of fornmamgo- 3amlo 3- ce@ﬁem -4-carboxylic acid.

1, 461, 323 10 18. A process according to Claim 7 whereisi e SCHEYr is gimegpyl- 10
bromi de, and wi t h ad* 883 na; ERaaRMRLo iaihhe, & @, LRk o hafbol ARG 1 Ve
deriyative thereof, abént [ ghobpgherds iechigitde espondi ng 7- ([err] - am no)

or 7-(a - protected - a¥iMmpiocess @Mlmﬂﬂhmlﬁ@Q@pﬁém@@&ﬁhdwwgc@tlwld

is5 ester; and b)sopt 'aéﬁél‘wmft,%’zﬁg Lo 318 GARDEXH iG] iR URGLIdAhaRS © 5
form ng group or the,gam,snquopghg u@q,tlu,re idgroup to provi e correspon
" 7- ([?r] am no) acyl - a2?.dopdedsala-piepatqgrempooad tomdingao Gthird 1, bBstantially
n-18 process,Aacco on inqgginbefory agshilbed 7vithyRstienlsr [fraenselioexy ang qiﬂﬁfemng?f- 20
10 formanide. 19, A%rYess, accar disdin E Al Mgbdhany By £heleliollre JEHEL N €S
**hal ogenat i ng agent iwith \QFRNRO FdfEreiideit6 61 Exdiplef2QtOBESS according to

4-Claigg 17 or Caim1l8, Whekepmpaund ahaircbwwaﬂuamgl Whenever pregpeatt by & methiod ay |
chl of1 de. claimed in any one of Claims™17 to 2 3_
in

isprocess accor dPhg t anPlas P EATRSh et i%r°fﬁ’iﬁ'°"\ﬁ?mfé'fﬁ%f oAt aEnat e glyagentﬁ
4.1'S phosphorus tri br abecgeble2dlt tﬁerpmrpassadtédmnpraep}anrmmgm&anpm@epumde aagier di ng
to Ch@i m 1, substantthest’Py as her ei nbef { ed with particular

inr ef erence to any one of Exanples 20 har Ecgg
20 with 23. A conpound according to Cg nt| ally as hereinbefore
“described with particular reference to arvymdineamf Exarrpl es 20 to 29. 24. A

4-conpgsind according to Claiml \/\/r\eneve;‘r :R E%/ a nethod as clainmed in
any one of Clains 17 to 22. 25 Mceutical fornul ation
conprising a conpound as cl ai med—-n ')R any one of Clainms | to
16, in which [err] irsintydr s esQfs sazttpxharmmwtmecairieypreaa@ h@tbd o 8171
thereof , associ at ed Ripthrd &Y Srihatgt BBy Sal b ak b Bl diikie Lendey ePA dhB sty |

lic
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